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HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies. We have made no changes to this 
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX. 

For example, model number HP8648A is now model number Agilent 8648A. 

About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
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SAFETY SYMBOLS 



The following safety symbols are used throughout this manual and in the instrument. Familiarize 
yourself with each of the symbols and its meaning before operating this instrument. 




Instruction manual symbol. The instrument will be marked with this symbol 
when it is necessary for the user to refer to the instruction manual in order to 
protect the instrument against damage. Location of pertinent information 
within the manual is indicated by use of this symbol in the table of contents. 




Indicates dangerous voltages are present. Be extremely careful. 



The CAUTION sign denotes a hazard. It calls attention to a procedure which, if 
: _ j not correctly performed or adhered to, could result in damage to or destruction 

of the instrument. Do not proceed beyond a CAUTION sign until the indicated 
conditions are fully understood and met. 



I WARNING 



The WARNING sign denotes a hazard. It calls attention to a procedure which, 
if not correctly performed or adhered to, could result in injury or loss of life. 
Do not proceed beyond a WARNING sign until the indicated conditions are 
fully understood and met. 



GENERAL SAFETY CONSIDERATIONS 
|j|VARNINgJ 

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been 
properly grounded through the protective conductor of the ac power cable 
to a socket outlet provided with protective earth contact. Any interruption of 
the protective (grounding) conductor, inside or outside the instrument, or 
disconnection of the protective earth terminal can result in personal injury. 

I WARNING I 

There are voltages at many points in the instrument which can, if contacted, 
cause personal injury. Be extremely careful. Any adjustments or service pro- 
cedures that require operation of the instrument with protective covers 
removed should be performed only by trained service personnel. 



CAUTION 



BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary 
power circuitry has been adapted to the voltage of the ac power source. 
Failure to set the ac power input to the correct voltage could cause damage 
to the instrument when the ac power cable is plugged In. 




HP 8566B SPECTRUM ANALYZER 
DOCUMENTATION OUTLINE 



Included with the HP Model 8566B Spectrum Analyzer are three manuals: the Operator’s 
Handbook, the Operating and Programming Manual, and the Tests and Adjustments Manual. 
Not included with the instrument, but available at no charge upon return of the enclosed order 
card, is the two-volume Troubleshooting and Repair Manual. 

OPERATOR’S HANDBOOK 

(HP Part Number 08566-90045) 

Contents: 

General Information, Installation, Quick Reference, Specifications, and Operation Verifica- 
tion. Available as separate publications are Specifications (HP Part Number 08566-90046), 
Operation Verification (HP Part Number 08566-60008), and a pocket-sized version of the Quick 
Reference Guide. 

OPERATING AND PROGRAMMING MANUAL 

(HP Part Number 08566-90040) 

Contents: 

Manual and remote operation, including complete syntax and command description. Accompa- 
nying this manual is the separate, pocket-sized Quick Reference Guide (HP Part Number 5955- 
8970). 

TESTS AND ADJUSTMENTS MANUAL 

(HP Part Number 08566-90051) 

Contents: 

Electrical performance testing and adjustment procedures. 

TROUBLESHOOTING AND REPAIR MANUAL 

(HP Part Number 08566-90042) 

Contents: 

IF-Display Section and RF Section service information. 



CONTENTS 



Volume 1 



Contents 



RF Section 

General Information General information on the contents of the manual, including storage, 

shipment, and packaging. 

Signature Analysis 

Description An explanation of the use of Signature Analysis diagrams for digital trou- 

bleshooting. 

Spectrum Analyzer 

Overeill Troubleshooting Troubleshooting index, special messages, diagnostic functions, error cor- 

rection routine, sweep system block diagram and troubleshooting, mne- 
monics listing, and Spectrum Analyzer Overall Block Diagram. 



RF Section Analog 

Troubleshooting Phase lock loop operation, start frequency tuning equations, and phase 

lock troubleshooting. 

RF Section Digital 

Troubleshooting Instrument preset checks, digital storage verification, and RF Digital 

Troubleshooting Block Diagram. 

A5 Front Panel through 

A23 Motherboard Service sheets containing circuit descriptions, troubleshooting information 



(if applicable), replacement procedures (if applicable), replaceable parts 
Usts, parts identification (if applicable), signature analysis troubleshooting 
diagrams (if applicable), block diagrams, component locations, and sche- 
matic diagrams. 

General Parts Listing Replaceable parts information, reference designations and abbreviations. 

Manufacturer’s Code List, RF Miscellaneous Parts List, RF Assemblies 
Parts List, and instrument parts identification. 

Major Assembly and 

Component Locations RF Section major assembly and component locations. 



Volume 2 



IF-Display Section 

General Information General information on manual contents, instrument storage and ship- 

ment. 

Signature Analysis 

Description An explanation of the use of Signature Analysis diagrams for digital trou- 

bleshooting. 

IF Overall Block Diagram Mnemonic Table, Instrument Bus Pin Connection Table, and Overall IF 

Block Diagram. 

A1 Display Section 

Block Diagram A1 Display Section Troubleshooting information, Block Diagram, and 

A1 A1 through A1 AlO service sheets. 



iii 




A3 Digital Storage 

Troubleshooting A3 Digital Storage Troubleshooting information, Block Diagram, and 

A3A1 through A3A10 service sheets. 

A4 IF Section 

Troubleshooting A4 Section Block Diagram, and A4A1 through A4A10 service sheets. 

General Parts Listing Replaceable parts information, and parts identification figures. 

Major Assembly and 

Component Locations Major assembly identification figure. 



IV 
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RF SECTION GENERAL INFORMATION 
SERVICE 



INTRODUCTION 

This volume of the Troubleshooting and Repair 
Manual contains information for the troubleshoot- 
ing and repair of the RF Section of the instrument. 
This information is combined in service sheets and 
indexed with tabs for quick reference. Also con- 
tained in this volume are overall troubleshooting 
information and illustrations of the instrument use- 
ful in isolating failures to the RF or IF-Display Sec- 
tion. 

SERVICE SHEETS 

The service sheets in this manual are organized in 
alphanumeric order and are indexed with tabs to 
make it easy to locate a specific service sheet. Each of 
the service sheets contain the following information: 

Circuit Description (where practical) 
Replacement Procedure (where practical) 
Troubleshooting Hints (where practical) 
Replaceable Parts List 
Component Location Illustration 
Parts Identification (where practical) 

Block Diagram (where practical) 

Schematic Diagram 

Also included, where applicable, are Signature Anal- 
ysis Diagrams for troubleshooting digital circuits. 

REPLACEMENT PROCEDURES 

Replacement procedures are included for use in 
removing and replacing assemblies for repair. They 
are located in the following sections: 

A5 Front Panel 

Front Panel Removal and Repair 

A6 RF Module 

A6 RF Module Replacement 
A6A1 Coaxial Switch and A6A17 300 
MHz BPF Replacement 
A6A2 RF Attenuator Replacement 
A6A4 Second Converter Replacement 
A6A6 First Converter Replacement 
A6A15 3.6 GHz BPF, A6A16 1.5 GHz 
LPF, and A6A18 LPF Replacement 



A6A3 Last Converter 

A6A3 Last Converter Replacement 

A6A7 YTX Current Driver/ A6A5 ACLU/ 
A6A8 YTX 

A6A5 Amplifier/Coupler/Load Unit 
(ACLU) Replacement 
A6A7 YTX Current Driver Replacement 
A6A8 YTX Replacement 

A7M/N-Reference/A22 10 MHz Frequency 
Standard 

A7 M/N-Reference Replacement 
A22 10 MHz Standard Replacement 

A8 Rectifier /A9 Power Line Module 

RF Section Internal Fuse Replacement 
Transformer Replacement 
Power Transistor Replacement 

All YTOLoop 

All YTO Loop and All A3 YTO 
(2.0 — 6.2 GHz Oscillator) Replacement 

A17 Positive Regulator 

RF Section Internal Fuse Replacement 

A18 Negative Regulator 

RF Section Internal Fuse Replacement 



MAJOR ASSEMBLY AND COMPONENT LOCA- 
TIONS 

Major assembly and component location illustra- 
tions for the RF Section are located at the rear of 
both volumes. 



TROUBLESHOOTING 

Troubleshooting information for the RF Section is 
divided into three levels as follows: 

Instrument Level 

Signature Analysis Description 
Spectrum Analyzer Overall Troubleshooting 
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Section Level 

RF Section Analog Troubleshooting 
RF Section Digital Troubleshooting 
A6 RF Module 

A7 M/N-Reference/A22 10 MHz Frequency 
Standard 

AlO 20/30 Synthesizer 
All YTO Loop 

Assembly Level 

Most assemblies have troubleshooting hints 
immediately following circuit descriptions. 
Troubleshooting information is also located on 
assembly level block diagreuns, notes, and sche- 
matics. 

All assemblies are indexed by tab except for the ones 
listed below. The index tab they can be found under 
is also listed. 

PRINTED CIRCUIT BOARD EDGE CONNEC- 
TOR CONTACT CLEANING 

MATERIALS: 

• Lint-free cloth or equivalent (HP Part Number 
9310-0039, Check Digit 3). 

• Solution of 80<7o electronics-grade isopropyl 
alcohol and 20^7© water. 

• Static-free work station. 

PROCEDURE: 

1. Dampen the cloth with the alcohol and water 
solution and scrub the edge connector contacts 
vigorously, using a circuleir motion. Polish one 
side of the board at a time until the contacts 
shine, keeping the cloth damp to dissolve con- 
taminants and reduce static electricity. 

2. Using a clean cloth, dry the contacts by wiping 
from their inside to outside edge. This prevents 
particles from building up on the contact edges. 



CAUTION 



Do not use erasers to clean the edge 
connectors. They cause microscopic 
damage to the contact surface, 
removing the thin gold plating and 
exposing the nickel under-plating, 
which eventually corrodes. Erasers 
also leave a film on the contact and 
generate static electricity. 

Do not use paper of any kind to clean 
the edge connector contacts. Paper 
or lint particles left on the edge con- 
tact surface can cause intermittent 
electrical connections. 

Do not touch contact or trace sur- 
faces with bare hands. Always handle 
the board by its edges. 

SIGNATURE ANALYSIS 

This instrument has been designed to incorporate sig- 
nature analysis. Signature analysis diagrams are 
included in the appropriate sections. For explanation 
on the use of these diagrams, refer to the Signature 
Analysis Description Tab. 

HP-IB ADDRESS SELECTION 

The HP-IB address for the HP 8566B is preset at the 
factory by means of a five-segment binary switch 
located on the A15 Processor Assembly. This switch 
is set to the binary number 11111 which corresponds 
to a decimal equivalent of 31. The number 31 is a 
special instruction code that commands the instru- 
ment to use the last input address stored in memory. 
This stored HP-IB address is ASCII 2R (decimal 18) 
and determines the address to be used on “power 
up.” 



TABLE 1. ASSEMBLY LOCATIONS 



Assembly 


Location 


A29 


A15 Controller 


A24 


General Parts Listing 


A10A9 


General Parts Listing 


T1 


A8 Rectifier/ A9 Power Line Module 
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The HP-IB address may be changed to any of the 
addresses listed in Table 2 by resetting the HP-IB 
address switch to correspond to the binary equivalent 
of the desired ASCII character or decimal value as 



indicated in the table. The five-segment switch is 
illustrated in Figure 1 and is shown in its preset posi- 
tion (decimal 31). 



TABLE 2. CROSS-REFERENCE BETWEEN ASCII, DECIMAL, AND BINARY ADDRESS CODES 



ASCII CHARACTER 


DECIMAL VALUE 


5-BIT BINARY EQUIVALENT 


@ 


SP 


00 


00000 


A 


f 


01 


00001 


B 




02 


00010 


C 


# 


03 


00011 


D 


$ 


04 


00100 


E 


<yo 


05 


00101 


F 


& 


06 


00110 


G 


> 


07 


00111 


H 


( 


08 


01000 


I 


) 


09 


01001 


J 


* 


10 


01010 


K 


+ 


11 


01011 


L 


y 


12 


01100 


M 


- 


13 


01101 


N 


. 


14 


OHIO 


O 


/ 


15 


01111 


P 


0 


16 


10000 


Q 


1 


17 


10001 


R 


2 


18 


10010 


S 


3 


19 


10011 


T 


4 


20 


10100 


U 


5 


21 


10101 


V 


6 


22 


10110 


W 


7 


23 


10111 


X 


8 


24 


11000 


Y 


9 


25 


11001 


Z 




26 


11010 


[ 




27 


11011 


\ 


< 


28 


11100 


] 


— 


29 


11101 




> 


30 


11110 



SWITCH IN 
DOWN POSITION 
= LOGIC 1 



INDICATES SWITCH 
(N DOWN POSITION 



FIGURE 1. HP-IB ADDRESS SWITCH (SHOWN IN FACTORY PRESET POSITION) 
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The HP-IB address may also be changed from the 
front panel or programmed via a controller using a 
special shift key function (KSP). This address 
remains in effect as long as the instrument memory 
has power from either the ac line or the internal bat- 
tery. However, if this stored address is lost, the 
default address is the factory preset decimal 18 
(ASCII 2R). For additional information on the HP- 
IB address, refer to the Operating and Programming 
Manual. 



STORAGE AND SHIPMENT 
Environment 

The instrument may be stored or shipped in environ- 
ments within the following limits: 



Temperature -40°Cto +75°C 

Humidity 5 to 90% at 0“ to 40‘’C 

Altitude Up to 15,240 meters 

(50,000 feet) 



The instrument should be protected from tempera- 
ture extremes which might cause condensation within 
the instrument. 

Original Packaging 

It is recommended that the original factory packag- 
ing materials be retained for use when shipping the 
instrument. If original packaging material cannot be 
retained, packaging materials identical to those used 
in factory packaging are available through the 
Hewlett-Packard offices. Part numbers and descrip- 
tions of the packaging materials are listed in Figure 
2 . 

The combined weight of the two instrument sections 
is approximately 50 kg (112 lbs). Because of the 
weight involved, do not package the instrument sec- 
tions fastened together as one unit. The instrument 



sections must be sepeirated emd packaged in separate 
containers. The quantity of packaging materials in 
Figure 2 is for only one instrument section. 

If the instrument is being returned to Hewlett- 
Packard for servicing, attach a tag to each carton 
indicating the type of service required, return 
address, model number, and full serial number. For 
your convenience, a supply of tags is included at the 
end of this section. Also, mark each container 
FRAGILE to assure careful handling. In any corre- 
spondence, refer to the instrument by model number 
and full serial number. 

Other Packaging 

If it is necessary to use packaging materials other 
than the type used in original factory packaging, the 
following general instructions should be followed. 

a. Separate the two instrument sections and wrap 
each in heavy paper or plastic. 

b. Place the instrument sections in separate con- 
tainers with 8 to 10 cm (3 to 4 inches) of shock- 
absorbing material around all sides to provide 
firm cushioning and prevent movement inside 
the container. Protect front panels with card- 
board. Double-wall corrugated cartons of 125 
kg (275 lb) bursting strength are sufficient for 
shipping containers. 

c. Seal each container securely emd, if shipping to 
a Hewlett-Packard office or service center, 
attach a tag to each container indicating the 
type of service required, return address, model 
number and full serial number. For your con- 
venience, a supply of tags is included at the end 
of this section. 

d. Mark each container FRAGILE to assure care- 
ful handling. 
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TABLES. RECOMMENDED TEST EQUIPMENTS OF 3) 



Instrument 


Critical Specifications for 
Equipment Substitution 


Recommended 

Model 


SIGNAL 

SOURCES 






Synthesized 

Sweeper 


Frequency: 10 MHz to 21 GHz 

Output Power: + 10 dBm maximum (leveled <13.5 GHz) 

+ 3 dBm maximum (leveled) 

Aging Rate: <1 x 10"Vday 
Spurious Signals: < - 35 dBc (<7 GHz) 

<-25 dBc«20GHz) 

Amplitude Modulation: dc to 100 kHz 
Leveling: Internal, External Power Meter 


HP 8340A 


Signal 

Generator 


Frequency: 20 - 800 MHz 

SSB Phase Noise: > 1 30 dB below carrier at 20 kHz away 
Stability: <10 ppm/10 min. 

(HP 8340A may be substituted) 


HP 8640B, Opt. 002 


ANALYZERS 






Spectrum 

Analyzer 


Frequency: 0. 1 to 100 MHz 
Resolution Bandwidth : 1 0 Hz 

Frequency Span: 20 Hz 


HP 8553B/8552B 
141T 


Spectrum 

Analyzer 


Frequency: .04 to 325 MHz 


HP 8557A/853A 


Spectrum 

Analyzer 


Frequency : 1 00 to 1 500 MHz 


HP 8558B/853A 


Signature 

Analyzer 


No known substitute. Provides preferred method for 
troubleshooting digital circuitry. 


HP 5005A/B 


COUNTERS 






Microwave 

Frequency 

Counter 


Frequency: 10 Hz to 21 GHz 

Sensitivity: - 33 dBm (<12 GHz) 

-23 dBm(<21 GHz) 


HP 5343A 


Frequency 

Counter 


Frequency: .02 to 20 GHz 

Sensitivity: - 30 dBm 

(HP 5 343 A may be substituted) 


HP 5340A 


OSCILLOSCOPE 






Oscilloscope 


Frequency: 100 MHz 

Sensitivity: .005 V/Div 

Dual Channel: Third Channel Trigger View 

Display Storage 


HP 1741A 


Probe 
(2 required) 


10:1 Divider, compatible with oscilloscope 


HP 1004D 
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TABLE 3. RECOMMENDED TEST EQUIPMENT (2 OF 3) 



Instrument 


Critical Specifications for 
Equipment Substitution 


Recommended 

Model 


METERS 






Digital 

Voltmeter 


Resolution: ±0.1 mV 

Range: 0 to 100 Vdc 

Input Impedance lOOV Range: 10 MQ 


HP 3456A 


High Voltage 
Probe 


1000:1 Divider 
Impedance: lOMfi 


HP 341 llA 


Power 

Meter 


Range: - 20 to +10 dBm 

Accuracy: ± 0.02 dB 

HP-IB Compatible 


HP 436A 


Power 

Sensor 


Frequency: .01 to 18 GHz 

Compatible with HP 436A Power Meter 


HP 8481 A 


Power 

Sensor 


Frequency: 50 MHz to 26.5 GHz with APC (m) Connector 

Compatible with HP 436A Power Meter 


HP 8485A 


Power 

Meter 


Range: —20 to +10 dBm 

Accuracy: ± 0.02 dB 


HP 432A 


Thermistor 

Mount 


Frequency: 1 8 to 22 GHz 

Compatible with HP 432A Power Meter 


HP K486A 


Thermistor 

Mount 


Frequency: 10 MHz to 18 GHz 

Compatible with HP 432A Power Meter 


HP 8478B 


AHENUATORS 






10 dB Step 
Attenuator 


Steps: lOdB fromOto 90dB 

Frequency: 5 to 100 MHz 

Calibrated to uncertainty error of ±(0.02dB + 0.01 
dB/10 dB step) at 20 MHz from 0 dB to 90 dB 


HP 355D-H89 


1 dB Step 
Attenuator 


Steps: 1 dB from 0 to 10 dB 

Frequency: 20 to 100 MHz 
Calibrated to uncertainty error of ±(0.02 dB + 0.01 
dB/10 dB step) at 20 MHz from 0 dB to 10 dB 


HP 355C-H25 


SPECIAL 

DEVICES 






Display 
Adjustment 
PC Board 


Required for preliminary display adjustments 


HP 85662-60088 


CABLES 






Cable Assembly 


Frequency Range: 200 Hz to 22 GHz 
SMA Male Connectors 
Length: 61 cm (24 inches) 

SWR: <1.4 at 22 GHz 


HP 5061-1086 
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T 



TABLE 3. RECOMMENDED TEST EQUIPMENT (3 OF 3) 



Instrument 


Critical Specifications for 


Recommended 


Equipment Substitution 


Model 


CABLES (Cont’d) 

Test Cable 
(2 required) 


BNC (m) to SMB Snap-On (f) 


HP 85680-60093 


Test Cable 


SMB Snap-On (f) to SMB Snap-On (f) 


HP 85662-60042 


ADAPTERS 






Adapter 


Type N (f) to BNC (m) 


HP 1250-0077 


Adapter 


SMB Snap-On (m) to SMB Snap-On (m) 


HP 1250-0669 


BOARD 

EXTENDERS 






Extender* 
(2 required) 


PC Board : 36 contacts; 2 rows of 1 8 


HP 08505-60042 


Extender* 


PC Board: 30 contacts; 2 rows of 15 


HP 08505-60041 


Extender 


PC Board: 20 contacts; 2 rows of 10 


HP 85680-60028 


Extender 


PC Board: 12 contacts; 2 rows of 6 


HP 08505-60109 


Extender* 


A12 RF Section Interface Extender (for Signature 


HP 85660-601 14 




Analysis) 




Extender* 
(2 required) 


PC Board: 50 contacts; 2 rows of 25 


HP 85680-60034 


Extender* 
(2 required) 


PC Board: 44 contacts; 2 rows of 22 


HP 08565-60107 


PC Board 
Extractor 


PC Board extracting tool 


HP 03950-4001 


* Part of Service Accessories 
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Description 


Mfr. Part 
Number 


Extender Board: A12 RF Section Interface 


85660-601 14 


PC Board: Display Adjustment Test 


85662-60088 


Extender Board: 36 contacts; 2 rows of 18 


08505-60042 


Extender Board: 50 contacts; 2 rows of 25 


85680-60034 


Extender Board: 44 contacts; 2 rows of 22 


08565-60107 


Extender Board: 30 contacts; 2 rows of 15 


08505-60041 


Cable: 4-foot long; BNC to SMB snap-on 


85680-60093 


Adapter: SMB snap-on male to SMB snap-on male 


1250-0669 





FIGURE 3. SERVICE ACCESSORIES, HP PART NUMBER 08566^0001 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS 



BASIC COMPONENT SYMBOLS 



VARI8LE RESISTOR: CM INDICATES 
CLOCKMISE ROTATION OF SHAFT- 
MOVES NIPER TOWARDS LOCATION 
OF CM. 



THERMISTOR 



ELECTROLYTIC CAPACITOR 







VARIABLE CAPACITOR 



SLIDE. TOGGLE. OR ROCKER SWITCH 



FEEDTHROUGH CAPACITOR 



TOROIDAL TRANSFORMER 




SURFACE ACOUSTIC WAVE (SAW) 



FERRITE BEAD 



PUSHBUTTON SNITCH 



CRYSTAL 



GENERAL PURPOSE DIODE 



BREAKDOWN DIODE: ZENER 



SCHOTTKY DIODE 



VARACTOR DIODE (VARICAP) 



— 0 — LIGHT-EMITTING DIODE 






* 

<> 

<) 



PIN DIODE 




STEP RECOVERY DIODE 



TEMPERATURE-COMPENSATED 
VOLTAGE-REFERENCE OIODE 



SCR (SILICON CONTROLLED RECTIFIER) 



TRANSISTOR. PNP 



TRANSISTOR. NPN 



dUNCTIOM-FET. N-CHANNEL 



JUNCTION-FET. P-CHANNEL 



MOS-FET. N-CHANNEL 



MOS-FET. P-CHANNEL 



INDICATES A FACTORY SELECTED COMPONENT 



INDICATES SHIELDING CONDUCTOR FOR CABLES 



INDICATES A PLUG-IN CONNECTION 

INDICATES A SOLDERED OR MECKNICAL 
CONNECTION 

INDICATES A SINGLE PIN OF A PC BOARD 
EDGE CONNECTOR 

CONNECTION SYMBOL INDICATING A JACK 
(EXCEPT FOR PC BOARD EDGE CONNECTORS) 

CONNECTION SYMBOL INDICATING A PLUG 
(EXCEPT FOR PC BOARD EDGE CONNECTORS) 



FIGURE 5. GRAPHIC SYMBOLS (1 OF 2) 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS 



BASIC COMPONENT SYMBOLS (CONT'D) 



— €fD- 



TEST POINT: TERMINAL PROVIDED FOR TEST 
PROBE CONNECTION 



MEASUREMENT POINT: USED TO INDICATE A 
CONVENIENT POINT FOR MEASUREMENT. NO 
TERMINAL PROVIDED FOR TEST PROBE. 



INDICATES WIRE OR CABLE COLOR CODE. COLOR 
CODE SAME AS RESISTOR COLOR CODE. FIRST 
NUMBER INDICATES BASE COLOR. SECOND 
AND THIRD NUMBERS INDICATE COLORED STRIPES. 



JUMPER WIRE 



EARTH GROUND SYMBOL 



INSTRUMENT CHASSIS GROUND. HAY BE 
ACCOMPANIED BY A NUMBER OR LETTER TO 
SPECIFY A PARTICULAR GROUND. 



SCREWDRIVER ADJUSTMENT 



PANEL CONTROL 



COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS 



OSCILLATOR. RPG (ROTARY PULSE GENERATOR) 



FAN MOTOR 






TRANSMISSION LINE 



INVERTER. BUFFER 



FIGURES. GRAPHIC SYMBOLS (2 OF 2) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS 

The following is a guide to the symbols used for digital or logic ICs in this manual. The 
symbology is based upon American National Standard ANSI Y32. 14, Graphic Symbols for 
Logic Diagrams (Two-State Devices), but does not strictly follow the standard. This figure 
should be consulted for the explanation of digital IC symbols used in Sections VIII and IX. 

DEFINITIONS 

Logic Element: The part or parts of a logic device symbol having a well-defined logic func- 
tion (OR. AND, FLIP-FLOP, etc.) and one or more outputs. The inputs of a logic element 
may be data or control inputs; the outputs are data outputs. 

Control Block: The part ot a logic device symbol to which all logic lines common to a 

group ol logic elements are connected. Lines connected to a control block are control lines. 

Function Label: The notation within a logic device symbol that denotes its overall logic 

function (counter, shift register, multiplexer, etc.). 

Line Label: The symbol or abbreviation associated with an output or input line that defines 
the action of the line. 

Indicator Symbol: A symbol associated with an input or output line which defines the 

active state or special characteristics of the line. 



BASIC LOGIC SYMBOLS 



Distinctive-Shape Symbols 



Amplifier/Buffer 




AND Gate 




FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (1 OF 8) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 



OR Gate EXCLUSIVE OR Gate 




Schmitt Trigger 




Rectangular Symbols 

General Logic Element 

NOTE 



The asterisk indicates where the function 
label is placed 





Logic Elements with 
Common Control Block 

NOTE 

If elements sharing control lines are widely 
separated, each element will have a control 
block. 



h r-* 

* 



FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS {2 OF 8) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

INDICATOR SYMBOLS (positive logic assumed) 




ACTIVE-HIGH inputs and outputs are indicated 
by the absence of the negation symbol, O. 



ACTIVE PERIOD 



ACTIVE-LOW inputs and outputs are indicated 
by the presence of the negation symbol, O. 



ACTIVE PERIOD 



EDGE-SENSITIVE (Dynamic) inputs are indicated 
by the presence of the dynamic input symbol, 



ACTIVE PERIOD 



ACTIVE PERIOD 



TRAI LING-EDGE ACTIVATED outputs are 
indicated by the output delay symbol, ~1 . 
These outputs become active when the signal 
that initiates the change returns to its original 
state (example; the outputs of a J-K master- 
slave flip-flop). 




OPEN-COLLECTOR outputs are indicated by 
the presence of the open-collector symbol, 0 



FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (3 OF 8) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

NOTE 

The logic negation symbol (O) alone gives no information about the actual voltage levels 
used in a digital circuit. For this reason the type of logic system (positive or negative) must 
be specified. In this manual, unless otherwise noted on the schematic, the logic system is 
positive; that is, the more positive voltage level is the HIGH or 1 -state and the less positive 
level is the LOW or 0-state. 

FUNCTION LABELS 

ADDER 

AMPLIFIER/BUFFER 

MONOSTABLE MULTIVIBRATOR (ONE-SHOT) 

AND GATE 
OR GATE 

EXCLUSIVE OR GATE 



X ►¥ 


ENCODER, DECODER 


XMAX— 


PRIORITY ENCODER 


JF 


SCHMITT TRIGGER 


ALU 


ARITHMETIC AND LOGIC UNIT 


CTR 


COUNTER 


DEMUX 


DEMULTIPLEXER 


FF 


FLIP-FLOP 


MUX 


MULTIPLEXER 


RAM 


RANDOM-ACCESS MEMORY 


REG 


REGISTER 


ROM 


READ-ONLY MEMORY 


SAR 


SUCCESSIVE APPROXIMATION REGISTER 


SR 


SHIFT REGISTER 



> 

1 _r 

& 

= 1 



FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (4 OF 8) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 



LINE LABELS 



=9,+ l 
= 15, + 1 



(placed by 
function label) 



SHIFT LEFT (OR UP) 

SHIFT RIGHT (OR DOWN) 

COUNT UP 
COUNT DOWN 
BORROW OUTPUT 

CARRY OUTPUT (DECIMAL COUNTER) 

CARRY OUTPUT (BINARY COUNTER) 
nTH ADDRESS BIT (ROM, RAM) 

CLOCK INPUT 

DATA OR DELAY INPUT (FLIP-FLOP) 

nth DATA BIT INPUT 

ENABLE 

3-STATE ENABLE INPUT (SEE “DEPENDENCY”) 
GATING INPUT (SEE “DEPENDENCY”) 

J-K FLIP-FLOP J INPUT 
J-K FLIP-FLOP K INPUT 
LOAD ENABLE INPUT (SYNCHRONOUS) 
PRESET INPUT (ASYNCHRONOUS) 

RESET OR CLEAR INPUT 
READ ENABLE INPUT (RAM, ROM) 

SET INPUT 

LINE OR FUNCTION SELECT INPUT 
SERIAL DATA INPUT (SHIFT REGISTER) 
TRIGGER INPUT (MONOSTABLE) 

WRITE ENABLE INPUT (RAM) 
nth DATA BIT OUTPUT OR I/O 
3-STATE 



FIGURES. SCHEMATICSYMBOLS FOR DIGITAL INTEGRATED CIRCUITS(50F8) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

NOTES 

The siitTix or subscript 0 denotes the least significant bit (LSB) of a data or address 
word. 

Letters may be used to identify a line or logic element without indicating a specific 
logic function. For example: 




Triple 2-Channel Multiplexer 

Letters are used to relate control inputs to logic 
elements. The numerals 0 and 1 indicate 0-state 
and 1 -state, respectively, and relate the position 
of a “switch” to the logic state of the corres- 
ponding control line. 



DEPENDENCY (G and F) 

The dependency of inputs or outputs on an input is indicated with gate symbols or the G 
line label. Gate symbols are often used when the dependency exists between inputs. Two 
examples are; 



& )R 



Two inputs 
ANDed to 
produce a 
reset 




FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS {6 OF 8) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

When the G label is used, the gating input is labelled with a G followed by a numeral or 
letter. The line labels of the gated inputs or outputs are prefixed with the same numeral or 
letter. Two examples are: 

2-Bit Register 



1C Symbol Equivalent 




2-to-4-Line Decoder 




FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (7 OF 8) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

The F line label is used to indicate 3-state logic. The 3-state enable input is labelled with an 
F and numerals or letters are used as with the G label; 



Counter with 
3-State Outputs 



3-State Buffers 



(1) 


1 


(2) 


1 


(4) 


1 


(8) 


1 



WEIGHTING OF INPUT AND OUTPUT LINES 

The coding of multiplexers, demultiplexers, encoders, and decoders is shown by decimal 
weighting. An example is the 2-to-4-line decoder shown on the previous page. 

WEIGHTING OF FLIP-FLOPS 

When the position of a flip-flop in an array is significant (as in counters and shift registers), 
the flip-flop is labelled with its decimal weight. An example is the “Counter with 3-State 
Outputs” shown above. 



FIGURE 6. SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (8 OF 8) 
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RF SECTION 



SIGNATURE ANALYSIS DESCRIPTION 

GENERAL DESCRIPTION 



This instrument has been designed to incorporate signature analysis. Troubleshooting the instrument using 
signature analysis requires the use of an HP Model 5005A, 5005B, or 5006B Signature Analyzer. The signature 
analyzer is a service tool that receives signals via a probe from the circuit under test, compresses them, and 
displays the result in the form of a digital signature that corresponds to specific data nodes in the circuit under 
test. For a complete description of signature analyzer operation, refer to the HP 5005A, 5005B, or 5006B 
Signature Analyzer Operating and Service Manual. 

Signature Analysis Troubleshooting Diagrams are included with the service sheets for the A12 Front-Panel 
Interface and A15 Controller assemblies. Refer to the following Signature Analysis Troubleshooting Instruc- 
tions as a guide for the use of the Signature Analysis Troubleshooting Diagram. 
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SIGNATURE ANALYSIS TROUBLESHOOTING 

1 . Connect signature analyzer and set controls according to diagram instructions. 

2. Set up test configuration as indicated in the diagram, such as jumpering test points or removing test 
jumpers. 

3. Verify the +5Vdc signature for the test being performed as indicated in green lettering on the main 
verification path (GREEN LINE). This signature can be verified by probing the + 5Vdc supply. If + 5Vdc 
signature is incorrect, check equipment settings and connections. Then check for activity at CLOCK, 
START, and STOP connections using signature analyzer probe. If there is no activity, refer to assembly 
schematic for troubleshooting. 

4. Begin probing the printed circuit board at the beginning of the green line on the diagram. (Point A in the 
sample.) 

5 . Probe every point indicated by the green line. 

6. If a bad signature is located (Point B in sample), the location is suspected bad. Information printed in red 
on the troubleshooting diagram (Point C) can help to trace the problem by indicating the source of the 
signal. For example, “18-12” indicates that the signature originates at U18 pin 12. 

7. Check signature at its origin (D). If signature is still bad, go to input pin(s) related to that output (E). A red 
line connecting the input to the output indicates that the output is affected by only that input. A black line 
indicates an electrical connection between IC pins. If any input signature is bad, refer to assembly sche- 
matic to determine the origin of the input pin (F in sample). 

8. Verify signatures to inputs/outputs connected to a suspected bad location. If signatures are good, the 
printed circuit board, connectors, and solder joints should be checked for faults. After locating the faulty 
source, proceed with conventional troubleshooting. 

9. Before replacing any suspected defective component, follow instructions printed in red and referenced by 
an asterisk(*) on the signature analysis troubleshooting diagram. 
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TABLE 1. TROUBLESHOOTING INDEX (1 OF 2) 



Troubleshooting Information 


Tab Title and/or Location 


Vol. 


Start Frequency Hining 
Equations and Phase Lock 


RF Section Analog Troubleshooting Block Diagram 


1 


Diagnostic Functions 


Spectrum Analyzer Overall TVoubleshooting 


1 


Digital Storage 


A3 Digital Storage Block Diagram 


2 


Display System 


Spectrum Analyzer Overall Troubleshooting 


1 




A1 Display Section Block Diagram 


2 


Error Correction Routine 


Spectrum Analyzer Overall Tl-oubleshooting 


1 


RF Section Digital (includes 


A3 Digital Storage Block Diagram 


2 


INSTR CHECK LEDs) 


RF Section Digital Troubleshooting Block Diagram 


1 




A15 Controller 


1 


Special Messages 


Spectrum Analyzer Overall Troubleshooting 


1 


Sweep System 


Spectrum Analyzer Overall TVoubleshooting 


1 


AlAl Keyboard 


A12 Front-Panel Interface 


1 


A3 Digital Storage 


Spectrum Analyzer Overall TVoubleshooting 


1 




A3 Digital Storage Block Diagram 


2 


A3A1 TVigger* 


Spectrum Analyzer Overall TVoubleshooting (Sweep System) 


1 




A3 Digital Storage Block Diagram 


2 


A3A2 Intensity Control* 


A1 Display Section Block Diagram 


2 




A3 Digital Storage Block Diagram 


2 


A3A3 Line Generator* 


A1 Display Section Block Diagram 


2 




A3 Digital Storage Block Diagram 


2 


A3A4 Memory 


A1 Display Section Block Diagram 


2 


A3A5 Data Manipulator 


A3 Digital Storage Block Diagram 


2 


A3A6 Main Control 
A3A7 Interface 


A3 Digital Storage Block Diagram 


2 


A3A8 Analog-Digital Converter* 


Spectrum Analyzer Overall TVoubleshooting (Sweep System) 


1 




A1 Display Section Block Diagram 


2 




A3 Digital Storage Block Diagram 


2 


A3A9 TVack and Hold* 


Spectrum Analyzer Overall TVoubleshooting 
(Diagnostic Functions) 


1 




A1 Display Section Block Diagram 


2 




A3 Digital Storage Block Diagram 


2 
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TABLET TROUBLESHOOTING INDEX (2 OF 2) 

Troubleshooting Information Tab Titie and/or Location Vol. 

A4A1 Video Processor* 

A4A2 Log Amplifier-Detector* 

A4A3 Log Amplifier-Filter* 

A4A4 Bandwidth Filter Spectrum Analyzer Overall Troubleshooting 1 

A4A5 Step Gain* (Error Correction Routine) 

A4A6 Down/Up Converter* 

A4A7 3 MHz Bandwidth Filter 
A4A8 Attenuator-Bandwidth 
Filter* 

A4A9 IF Control* 



A5 Front Panel A12 Front-Panel Interface 1 

A15 Controller 1 

A6 RF Module 

A7 M/N Loop Spectrum Analyzer Overall Troubleshooting 1 

A 1 0 20/30 Synthesizer (Diagnostic Functions) 

All YTO Loop 

A12 Front-Panel Interface* Spectrum Analyzer Overall Troubleshooting (Sweep System) 1 

A1 5 Controller 1 

A1 5 Controller* Spectrum Analyzer Overalll Troubleshooting (Sweep System) 1 

A 1 6 Scan Generator* Spectrum Analyzer Overall Troubleshooting (Sweep System) 1 



*'li-oubleshooting information is also located behind the tab having the same title as that listed in this table. 
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SPECTRUM ANALYZER OVERALL TROUBLESHOOTING 



SPECIAL MESSAGES 



As a convenience to the operator and as an aid in servicing, eleven messages can appear in the upper right corner 
of the CRT display. (Ten of these messages are shown in Figure 1.) Five of the messages inform the operator of 
possible erroneous data from improper instrument operation. The other six provide warnings of instrument 
malfunctions that must be repaired for proper instrument operation. 

A brief description of each message follows. The troubleshooting information listed is not meant to be exhaus- 
tive. Refer to the appropriate Tfoubleshooting Block Diagram and Troubleshooting Hints for more detailed 
information. 

EXT REF 

Indication to operator that the external frequency reference is selected. 

MEAS UNCAL 

A warning to the operator that the amplitude/frequency data on the CRT is invalid because the analyzer’s 
sweep speed is too fast for the selected bandwidth. 



• A warning to the operator that the analyzer settings displayed on the CRT have been changed but the trace data 
has not been updated. This would occur, for exeimple, when TYace A view is selected and then Center Frequency 
is changed. 

OVEN COLD 

Indication that the frequency reference oven temperature is too low. There will be an oven cold indication 
normally for about 10 minutes after the line power is initially applied to the instrument. (The oven is powered 
and should stay warm as long as the instrument is in STANDBY.) The time base HOVC (High = Oven Cold) 
signal is routed to the A12 Front-Panel Interface for generation of this message. 

BATTERY 



A warning to the operator that the CMOS memory on the A15 Controller has probably lost the stored instru- 
ment states. The warning can only appear at instrument turn on. If it appears, the instrument automatically 
reinitializes all the instrument states to the instrument preset condition. The battery warning can be caused by 
too low a voltage from the A10A9 Battery Pack or a problem with the A15 CMOS memory power supply 
circuit. Performing the “long POP” instrument check (see RF Section Digital Troubleshooting) erases the 
stored instrument states and causes a battery warning to appear at instrument turn on. The HP-IB address is 
also lost. The battery warning can be removed by pressing and the HP-IB address restored by keying in 
\ 7 hwi ] [ zoaii ] (desired address) 



PL1 



The PLLl Phase Lock Loop is unlocked. Items to check are: 

• AlOAl - Check signal out at A10A1J3. 

• A10A2 - Check signal in at A10A2J2. 
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• A10A3-Checksignaloutat A10A3J3. 

• A 10A4 - Check signal out at A 1 0A4 J2 and in at A 1 0A4 J4. 

PL2 

The PLL2 Phase Lock Loop is unlocked. Items to check are: 

• A10A5 - Check signal out at A10A5 J3. 

• A10A6 - Check <f> Det Out voltage at A10A6TP7. 

• A 1 0A7 - Check 500 kHz Reference at A 1 0A7TP5 and divided output at A 1 0A7TP 1 . 

• A10A8 - Check VCO Tune output current at A10A8J2. 

REF UNLOCK 

The 10 MHz Reference Loop is unlocked. Items to check are: 

• OVEN COLD indicator on — this is normal operation. 

• Cable W 1 5 connected to rear-psmel FREQ REFERENCE IN and OUT connectors. 

• Rear-Panel FREQ REFERENCE EXT/INT switch in proper position. 

• A7A1 and A7 A2 - Check 1 0 MHz out at A7A 1J4. 

YTO UNLOCK 

The YTO Phase Lock Loop is unlocked. Items to check are: 

• A19 D/ A Converter 

• A20 Main Coil Driver 

• A21 FM Coil Driver 

• All YTO Loop 

• A 1 6 Scan Generator 
M/N UNLOCK 

The M/N Phase Lock Loop is unlocked. Items to check are: 

• A7 A3 - Check output at A7 A3 J 1 . 

• A7 A4 - Check output at A7A4 J 1 . 

MET UNLOCK 

The RF Module Phase lock Loop is unlocked. Items to check are: 



• CAL OUTPUT 
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• A6 A9 - Check voltage at A6 A9 J 4 . 

• A6A4 - Check 3.3 GHz output of A6A4. 



FREQUENCY 
DIAGNOSTICS BLOCK 



TRACE DETECTION 
indication' 



ACTIVE FUNCTION 
BLOCK 



hp 




Mai 
ra.ttM 
1 99 


«l Ml 
•M 

13 
















«kCAS 

PI.1 L 


LMCAl 

4.0CK 


IM.W 

lU.K 


rnr^ 

1 OM 
m MO 
















Pl.2 U 
REP kJ 

VTO II 


IO.OCX 

NLOCK 

.a rm. 


STA 
















M/N L 
HCT U 


f4.0CK 

4LQCK 


2.0 


GHz 














BATTE 


»Y 



























































































































START 2.0 OHi 

RES BM 30 kHz 



VBM 100 kHz 



STOP 22.0 GHz 
SMP 500 maze 



SPECIAL MESSAGES 
BLOCK 



FIGURE 1 . CRT LOCATIONS OF SPECIAL MESSAGES AND DIAGNOSTIC FUNCTION INDICATORS 
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DIAGNOSTIC FUNCTIONS 



The Diagnostic Functions are accessible through the blue G3 key on the front panel. Through their use it is 
possible to trace many instrument malfunctions back to the functional block without removing any assemblies. 
They are also used in Performance Tests and Adjustments as an aid in performing necessary adjustments. A 
summary of the Diagnostic Functions follows. More information on their use can be found in the troubleshoot- 
ing procedures. 



Frequency Diagnostics Q3 (KSR) 



This function displays m 2 my of the internal frequency control parameters in the upper left corner of the CRT 
display. (See Figure 1 .) The se p aram g ers y e the programmed values determined by the A15 Controller. For 
example, following an [ Vnf | ,a [ (KSR) might display the following values: 



(1) 2.321400000 

(2) 30.000000 

(3) 11711 

(4) 184.545 455 

(5) 150.000 000 

(6) 160.300 000 



Line 1 is the setting of the YTO Frequency for the selected START frequency. 

Line 2 is the setting of the 20/30 SYNTHESIZER for the selected START frequency. 

Line 3 contains three different numbers. The first is the Band code number. The setting varies from 0 for center 
frequencies below 2.5 GHz to 4 for center frequencies above 18.6 GHz. The second number is the M number of 
the M/N loop. The third number is the N number of the M/N Loop. 

Line 4 indicates the frequency output of the M/N loop. 

Line 5 indicates the frequency to which the PLL2 VCO has been tuned. 

Line 6 shows the frequency to which the Controller has programmed the PLL3 VCO. 



Lock Indicator Disable A12TP2 Jumpered to A12TP3 

This function permits the analyzer to sweep at normal sweep rates ignoring any phase lock flag indications. For 
example, if a YTO UNLOCK problem exists, the analyzer will sweep slower since it spends most of its time 
trying to lock the YTO at center frequency during retrace. By performing the phase lock inhibit, the analyzer 
does not waste time trying to lock the YTO, so the front panel keys and display can be used as in normal 
operation. Note, of course, that the displayed frequencies will probably not be accurate. 
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Trace Detection 

Three different sampling modes are used by the analyzer in converting the video signal; these are positive peak, 
negative peak, and sample. Normally the analyzer selects the proper mode for each measurement, but these can 
be manually selected to verify proper operation. The mode selected is indicated on the upper left side of the 
CRT display when under manu^ control. (See Figure 1 .) For example, a signal could be expanded to 2 dB/div to 
eliminate the noise floor, and then by comparing a positive peak trace measurement, it can be determined if the 
gains and offsets of the three modes are properly aligned. AJl three should appear the same on a stable, noise- 
free signal. When in the noise, the positive peak should display the highest noise peaks, negative peak mode 
should display the lowest noise levels, and sample mode should display values between the positive and negative 
peaks. 

b 

I ) Trace A 1 (KSb) displays positive peaks, 
d 

( 1 Tface A [ I (KSd) displays negative peaks, 
e 

[ 1 Trace A ) (KSe) displays sampled data, 

a 

03 Trace A [ ) (KSa) returns to the normal automatic detection modes and removes the CRT indica- 

tion. 
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ERROR CORRECTION ROUTINE 



W 



FREOUCNCr 

$MN 



(KSW) is also useful as a diagnos- 



The internal Error Correction Routine available by pressing [ 1 

tic aid. If a malfunction causes the routine to stop, restart it and note the control settings (RES BW, ATTEN, 
REF LEVEL, LOG/ LIN, etc.) when the failure occurred. If the routine runs, the correction factors can be 
displayed by pressing [ [ une ) (KSw). Figure 2 displays the data for a typical instrument. Table 2 gives the 

parametric information, specifications and a place to start the troubleshooting procedure. 



Caution must be exercised in interpreting the correction factor data. Wrong conclusions can be reached by not 
understanding how the internal program runs. The program assumes that the input signal level is — 1 0.0 dBm. 
Any error in this level translates to the correction factors; therefore, the Amplitude Accuracy test ( I 8 should 
be performed first. The internal program runs in the LIN mode while 8 is in 1 dB/LOG mode. Large 
offsets in LOG/LIN offset (lines 1 and 14) will cause errors in the data. 



hp 



REF -7.0 



ATTEN 10 dB 



1 dB/ -0.20 « 



• .87 

• .60 

• .74 

• .66 
6.67 
6.69 
0.76 
1.66 



-320. 606 kHi 
-••.••• kHs 
4.000 kHt 
12.iO0 hHs 
.-O.lOO kHt 
-600 Hs 
100 Hs 
-20 Hs 
-26 Hs 
-11 Ha 
-7 Ha 
-1 Hs 



0.12 
0. It 
0.11 
0.21 
0.24 



-0.02 dO 



START 100.000 OOO M-(s 
RES BM 30 Hs 



VBW 100 Hs 



STOP 100.000 OOO M-ls 
S\f(P 10.0 vsc 



FIGURE 2. ERROR CORRECTION ROUTINE DATA 
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TABLE 2. ERROR CORRECTION ROUTINE PARAMETERS 



Line 


Parameter 


Specification 


Troubleshooting 

Information 


1 


LOG and LIN scale, BW <100 kHz 




±1 dB typical 




A4A3/A4A2 


2 


LOG 10 dB/ 










3 


LOG 5 dB/ 




±(0.5 dB— 1 dB reading) 




A4A1 


4 


LOG 2 dB/ 






j 




5 


LOG 1 dB/ 




±0.5 dB 






6 


RES BW = 3 MHz 


> 


±1 dB* 






7 


1 MHz 




♦ 






8 


300 kHz 










9 


100 kHz 








► A4A8/A4A4/A4A6 


10 


30 kHz 










11 


10 kHz 










12 


3 kHz 




► ±0.5 dB* 


> 




13 


1 kHz 










14 


300 Hz 










15 


100 Hz 








A4A7/A4A6/A4A5 


16 


30 Hz 










17 


10 Hz 




±1 dB* 






18 


LOG and LIN scale, BW >100 kHz 


j 


±1 dB typical 




A4A3/A4A2 


19 


Step Gains - A20 










20 




±0.6 dB 




A4A8 


AlO 








21 


SG20-2 










22 


SG20-1 




±1.0 dB 




A4A5 


23 


SGIO 






■ 




24 

25 


LG20 

LGIO 




±1,0 dB typical 




A4A3 


26 


RF ATTENUATOR = 20 dB 










27 


30 dB 










28 


40 dB 




±0.2 dB typical 




A6A10 


29 






► 




► 


50 dB 








A12U8 


30 


60 dB 










31 


70 dB 


> 




> 





* Specifications for all Resolution Band widths are referenced to the 1 MHz Resolution Bandwidth. The frequency error 
terms are for error correction only. 
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SWEEP SYSTEM BLOCK DIAGRAM DESCRIPTION 

The 8566B Spectrum Analyzer sweep system consists of the following modes: 

Continuous Sweep; Free Run Trigger 

Several different assemblies are involved in the 8566B sweep system. The A16 Scan Generator generates the 0 to 
lOV sweep ramp. The ramp converter on the A3A8 Analog-Digital Converter and the Digital Storage Processor 
Section digitize this ramp into a 10-bit sweep address. When the sweep address reaches the marker address, the 
Digital Storage Processor Section outputs a RSHS (Low = Reset High Sweep) pulse. This signal resets the High 
Sweep flip-flop on the A3A1 TVigger assembly. HSWP (High Sweep) goes low and the current source charging 
the sweep capacitor on A16 is shunted to ground, stopping the sweep ramp at its present value. The negative 
transition on the HSWP line generates a Service Request on A12 Front-Panel Interface forcing LSRQ low 
which sets LSTP (Low Stop) high. This “wakes up” the A15 Controller. The Controller then reads the sweep 
address from the Digital Storage Processor Section. If it corresponds to the end of the sweep, the A15 Control- 
ler outputs a sweep reset command to the A16 Scan Generator, resetting the sweep ramp to OV. After all Service 
Requests have been handled (LSRQ is high), the A15 Controller starts the sweep by issuing a set HSWP 
command to the A3A1 Ifigger. The A15 Controller then issues a stop command to the A 12 Front-Panel 
Interface assembly that forces LSTP low, stopping the Controller. After a 500 fisec delay on A3A1 Trigger, 
HSWP goes high, the sweep ramp starts, the Digital Storage Processor Section starts digitizing the ramp, and 
the front panel SWEEP LED lights indicating a sweep is in progress. 




I I 
I f 



I I 
1 I 



+1.700V 



I I 
I I 



OV 



+5V 



HSWP 

(A3A1TP4) 



BAND B 



BAND C 



BAND D 



BAND E 



OV 



222 GHz 

FIGURES. SWEEP SYSTEM TIMING EXAMPLE 



Triggered Sweep 

The triggered sweep modes are very similar to free run operation except that instead of the A15 Controller 
outputting a set HSWP command to the A3A1 TYigger assembly, it outputs a trigger enable command. The 
output of the trigger select circuit (line, external, or video) then clocks the HSWP line high. 
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Single Sweep 

The single sweep mode is useful in troubleshooting the sweep system because it does n ot rely on feedback from 
Digital Storage before resetting the sweep generator. Whenever the SWEEP 1 ] key is pressed, the A15 

Controller resets the sweep generator and then sets HSWP high through the A3A1 Trigger assembly. Digital 
Storage then stops the sweep when it has reached the end and the ramp resets to OV. 

Fast Sweep 

Fast sweep is enabled only for 0 Hz frequency spans and sweep times less than 20 msec. HSWP is forced low, 
and the A16 Sweep Generator is not used. See A3A1 Trigger for a description of the fast sweep operation. 

Service Requests 

Any of the Service Requests on the A12 Front-Panel Interface will force LSRQ low which forces HSWP low. 
For example, when a front-panel key is depressed, a keyboard Service Request is generated. LSRQ goes low, 
LSTP goes high, and HSWP goes low stopping the sweep. Depending on which key was pressed, the A15 
Controller will either continue the sweep or reset it and start a new sweep. Note that the analyzer cannot sweep 
if any Service Requests are present. 
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SWEEP SYSTEM TROUBLESHOOTING 

The following procedure is an aid to rapidly isolate sweep system malfunctions. When the malfunction has been 
traced to a single assembly, check the Service Sheets for that assembly for a more thorough troubleshooting 
procedure. 

Isolate the Scan Sweep 

Disconnect the ramp from A3A8J1 and jumper A3A8TP1 to A3A8TP2. This forces the ramp comparator 
output high. The Digital Storage Processor Section should continue to process data and increment the sweep 
address. The HSWP light should be flashing and HSWP should have an approximately 16 msec pulse width. 
(Note that the instrument preset state may appear to be functioning properly but will become distorted as the 
sweep time is slowed down.) If this works, the Digital Storage Processor Section and A15 Controller, A12 
Front-Panel Interface, and A3A1 Trigger assemblies are operating properly. Suspect the ramp generator or A 16 
Scan Generator or ramp converter on the A3A8 Analog-Digital Converter. To further isolate the scan generator, 
reconnec t the sweep ramp to A3A8J1 and remove the jumper. Set the sweep time to 1 second and press the 
SWEEP f ] key. The ramp waveform will start at greater than lOV, go to OV when the SWEEP (vncu j key is 
pressed, and ramp back up to greater than lOV. If the ramp waveform is correct, check the A3A8 ramp 
converter. Otherwise check the ramp generator on A16. 

Isolate Digital Storage Processor Section If HSWP Stays High (SWEEP LED ON) 

With the sweep ramp disconnected from A3A8JI and A3A8TP1 jumpered to A3A8TP2, check RSHS output 
for the presence of 60 nsec low pulses. (The logic probe of the HP 5005 A Signature Analyzer can be used to 
detect them.) If present, check A3A1 Trigger. If not, check the Digital Storage Processor Section. 

Isolate A12 Front-Panel Interface If HSWP Stays Low (SWEEP LED OFF) 

Tfoubleshoot A12 Front-Panel Interface using the Signature Analysis Troubleshooting Diagrams. 

See A3A1 Trigger Troubleshooting Procedure 

Note that the A3A1 Trigger assembly also generates and controls the fast sweep timing (sweeps less than 10 
msec). 
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FIGURE 4. SWEEP SYSTEM BLOCK DIAGRAM 
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TABLE 3. MNEMONICS LISTING FOR RF SECTION 



Mnemonic 


Active 

State 


Description 


Mnemonic 


Active 

state 


Description 


ADR0-4 




Address Bits 0 through 4 


LDAS 


LOW 


DAC Strobe 


ATN* 


LOW 


Attention True 


LDSR 


LOW 


Digital Storage Ready 


BATT 




Battery 


LHBZ 


LOW 


HP-IB Input Buffer from Main 


BFC ON 




Filter Capacitor IN 






Processor Full 


DAV* 


LOW 


Data Valid 


LIDA0-15 


LOW 


Instruction, Data and Address 


DIOl-8 


LOW 


HP-IB Data Input/Output Bits 






Bus Bits 


DS0-3 


HIGH 


/iProcessor Inputs/Output 


LIPS 


LOW 


Instrument Preset 






Device Select Bits 


LLED 


LOW 


LED Strobe 


EOI* 


LOW 


End or Identify 


LMNE 


LOW 


M/N Output Enable 


HLE2 


HIGH 


Phase Lock Loop 2 Lock Enable 


LREQ 


LOW 


Word Ready from HP-IB 


HLEY 


HIGH 


YTO Lock Enable 






Processor 


HOVH 


HIGH 


Oven Cold 


LRMT 


LOW 


Remove (High = Local) 


HPON 


HIGH 


Power ON to IF-Display Section 


LROMl-3 


LOW 


Enable ROM 3-State Outputs 


HPUP 


HIGH 


Power Up 


LRTL 


LOW 


Local Button Pushed 


HS1.2 




Handshake 1,2 


LSAS 


LOW 


Scan Attenuator Strobe 


HSTD 


HIGH 


10 MHz Standard ON 


LSBY 


HIGH 


Standby 


HSTM 


HIGH 


START Memory 


LSOB 


LOW 


Stay Off Bus 


HSWP 


HIGH 


Sweeping 


LSRQ 


LOW 


Service Request 


HULl 


HIGH 


Phase Lock Loop 1 or 3 


LSTP 


LOW 


Stop A15 Controller 






Unlocked 


LSTS 


LOW 


Scan Time Strobe 


HUL2 


HIGH 


Phase Lock Loop 2 Unlocked 


LTGR 


LOW 


Tracking Generator Request 


HULH 


HIGH 


Heterodyne Oscillator 


LTIO 


LOW 


IF-Display Section I/O Strobe 






Unlocked 


LWRT 


LOW 


Write Memory 


HULM 


HIGH 


M/N Unlocked 


LYSP 


LOW 


YTO Span 


HULR 


HIGH 


REF Unlocked 


Ml-5 




M/N Loop-M Inputs 


HULY 


HIGH 


YTO Unlocked 


MAR0-10 




Memory Address Bits 


HXRF 


HIGH 


External Reference 


Nl-6 




M/N Loop-N Inputs 


HYGH 


HIGH 


YTO Loop Gain High 


NDAC* 


HIGH 


Data Accepted 


IFC* 


LOW 


Interface Clear 


NRFD* 


HIGH 


Ready for Data 


IOB0-15 


HIGH 


Instrument Bus Data Bits 


PDB0-7 


HIGH 


/iProcessor Data Bits 


KC0-7 




Key Columns 0 through 7 


REN* 


LOW 


Remote Enable 


KR0-11 




Key Rows 0 through 1 1 


RPGl 




Rotary Pulse 


LADR 


LOW 


Address LED ON 


RPG2 




Generator Lines 


LANR 


LOW 


Analog Reset 


SATl 




Scan Integer 


LAOS 


LOW 


Aux Out Strobe 


SAT2 




Attenuator 


LBIO 


LOW 


RF Section I/O Strobe 


SRQ* 


LOW 


Serviee Request 


LCKl -5 


LOW 


Strobes for PLLl, 2, 3 


SWl 




Switch 1 


LCSl-8 


LOW 


Chip Select for ROMs 


SW2 




Switch 2 


* HP-IB Mnemonics 
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RF SECTION ANALOG TROUBLESHOOTING 



PHASE LOCK LOOPS 
PRINCIPLES OF OPERATION 



General Description 

The fundamental RF signal input to the A6 RF Module (2-6.2 GHz) is generated by the All A3 YTO (YIG- 
Tlined Oscillator). This signal is phase-locked, through other phase-lock loops, to the A22 10 MHz Standard 
(internal crystal oscillator). The YTO Loop pretunes and locks the YTO signal to the output of the M/N Loop 
0)art of A7) and the AlO 20/30 Loop. The M/N and 20/30 Loops serve two basic functions. First, they phase- 
lock the YTO Loop to the 10 MHz Stcindard through the Reference Loop (part of A7). They also provide the 
stepped tuning of the YTO output signal. The M/N Loop provides the larger steps (2000 to 6199 MHz in 10 
MHz steps) while the 20/30 Loop provides the smaller (1 MHz to 1 Hz) steps. 

All phase lock loops are referenced, either directly or indirectly, to the A22 10 MHz Standard. Figure 1 shows 
the relationship between the various loops as well as defining the assemblies associated with the loops. 



3.3 GHi 




^YTO 
2 . 3 - 6.1 

(JOON-IOM-Ijq^oI 



FIGURE 1. PHASE LOCK LOOPS (SYNTHESIZER), BLOCK DIAGRAM 

Reference Loop (Part of AT) 

The Reference Loop is phase-locked to the A22 10 MHz Standard and its phase-locked outputs (10, 20, 100, 
and 400 MHz) are used as references for the 20/30 Loop, the M/N Loop, and the Heterodyne Loop (part of 
A6). The 10 MHz signal is also used as an auxiliary rear-panel output. 

The AlP^ 100 MHz VCXO (Voltage-Controlled Crystal Oscillator) is the heart of this loop. The 100 MHz 
output signal is 1) routed to the A6A9 Phase Lock assembly to be used as a reference for the Heterodyne Loop 
and as the front-panel CAL OUTPUT signal, 2) routed to the A10A3 PLL3 Up Converter to be used as a 
reference for that phase-lock loop, 3) multiplied by four to produce the reference signal for the M/N Loop 
(A7A3 M/N Phase Detector), and 4) divided by five to produce a 20 MHz reference signal also used by the M/ 
N Loop. The 20 MHz signal is divided by two to produce a 10 MHz signal which is used as a reference for the 
PLLl and PLL2 phase-lock loops in the 20/30 Loop and also as the rear-panel auxiliary output. The 10 MHz 
signal is also phase compared to the output of the A22 10 MHz Standard. The resulting error signal is used to 
tune the 100 MHz VCXO to phase-lock the Reference Loop. 
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M/N Loop (Part of A7) 

The frequency output of the M/N Loop is dependent on the front-panel Start Frequency /Center Frequency and 
in part, controls the YTO output frequency. This signal is disabled during sweeps when the frequency span is 
greater than 5 MHz (fundamental mixing). An encoded equivalent of the front -panel frequency’s most signifi- 
cant digits are input to the M/N Loop as M and N numbers. The ratio of the M and N numbers determines the 
M/N OUT (fw/N) frequency and are chosen such that the Nth harmonic (same as the divider number) of fw/N 
tunes in exactly 10 MHz increments as M is changed. There is one 10 MHz step for each valid fw/N frequency 
(M/N ratio) and Nth harmonic (N number). Refer to Table 2 for a complete list of M and N numbers and 
resulting f^/N frequencies. This 10 MHz step complements the 20/30 Loop whose tuning range is 10 MHz and 
step size is 1 Hz. Together, the M/N loop, YTO pretuning, and 20/30 Loop are able to tune the All A3 YTO 
from 2000.000 000 to 6199.999 999 MHz in 1 Hz steps. 

YTO Loop (A11) 

Whenever a change is made to the Start Frequency/Center Frequency (from the front panel or remote control- 
ler), the YTO is pretuned near the desired new frequency. This is done by encoded information being sent from 
the A12 Front-Panel Interface to the A19 DAC (Digit^-to-Analog Converter) which generates and routes an 
analog voltage to the A20 Meiin Coil Driver. The Main Coil Driver, in turn, generates a tuning current to tune 
the YTO. This places the YTO frequency 20 to 30 MHz below the Nth harmonic of the M/N Loop output 
(fw/N)- For frequency spans greater than 5 MHz, the YTO frequency is locked at the start of each sweep with the 
M/N loop and the 20/30 loop to a 1 Hz resolution. The YTO signal (fvro) and the M/N Loop output signal 
(fM/N) are mixed in the A1 1A5 Sampler (harmonic mixer) to produce the YTO IF (fyioip) signal. This 20 to 30 
MHz signal is phase compared to the 20/30 Loop output signal (fjo/so) in the A1 1 A4 YTO Phase Detector 
producing a dc error voltage. It should be noted that Tytoif and fjo/ao are equal when the YTO Loop is phase- 
locked. This error voltage is stored in a capacitor, the loop (YTO) opened, and a sweep taken. The loop is 
relocked at the start of each sweep. If the frequency span is less than 5 MHz, the YTO Loop is always locked 
and is forced to sweep by foUowing the swept oscillator reference (fio/so) from PLL2 in the 20/30 Loop which is 
either applied directly to the YTO or divided down and summed into PLL2 and PLLl and then applied to the 
YTO. 

When the frequency span is less than 25 kHz, the loop gain of the YTO Loop is increased by approximately 10 
dB to provide better performance. This is performed by control signal HYGH (High = YTO Loop Gain High) 
being placed in a High state. 

20/30 Loop(A10) 

The 20/30 Loop translates tuning data for the seven least significant digits of the YTO frequency (2 to 6.2 GHz) 
into frequencies from 30 to 20.000 001 MHz. This translation is quite straightforweird and the resulting output 
frequency can be calculated by the following equation: 

f 2 o/ 3 o = 30 — x.xxx xxx MHz 

where x.xxx xxx is the seven least significant digits of the YTO frequency. 

This process of frequency translation is used to tune the YTO over a 10 MHz range in 1 Hz steps (1 Hz steps in 
zero frequency span) and uses three complete phase-lock loops (PLLl , PLL2, and PLL3) to achieve this. 

Phase Lock Loop 2 (PLL2) provides a low-frequency (20 to 30 MHz) reference (fjo/ao) to the YTO Loop for 
frequency spans between approximately 100 kHz and 5 KHz. This loop is locked at the start of each sweep, the 
error voltage stored in a capacitor, the loop unlocked, and a sweep taken. For frequency spans of less than 
approximately 100 kHz and greater than 5 kHz, the 20 to 30 MHz output is divided by 5 and applied as an input 
to Phase Lock Loop 3 (PLL3) and Phase Lock Loop 1 (PLLl). The output of PLL1/PLL3 then serves as the 
reference input (f 2 o/ 3 o) to the YTO Loop. If the frequency span is 5 kHz or smaller, the output of PLL2 is divided 
by 100 and applied to PLL3. 
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Heterodyne Loop (Part of A6) 

The Heterodyne Loop (A6A9) consists of a 3.3 GHz oscillator located in the A6A4 Second Converter that is 
locked to the 100 MHz VCXO in the A7A2 assembly. The 100 MHz signal drives the Sampler in the A6A9 
Phase Lock assembly which produces a dc output proportional to the phase difference between the 33rd har- 
monic of 100 MHz and the 3.3 GHz oscillator output signal being sampled. This dc output is amplified and 
used to drive the 3.3 GHz oscillator to achieve phase lock. If the loop is unlocked, a search oscillator (in the 
A6A9) turns on and sweeps the 3.3 GHz VCO until phase-lock is again achieved. The Heterodyne loop is used 
only for start frequencies of less than 2 GHz. 
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TROUBLESHOOTING INFORMATION 



Troubleshooting Table 

Table 1 correlates CRT phase-lock error messages with the probable faulty phase-lock loop and associated 
assemblies. This is especially helpful in determining the faulty loop when more than one phase-lock error 
message is displayed. 



TABLE 1. TROUBLESHOOTING USING CRT UNLOCK MESSAGES 



Message(s) 

(UNLOCK) 


Probable Faulty Loop 


Associated Assemblies 


PLl 


Phase Lock Loop 1 


AlOAl - A10A4 


PL2 


Phase Lock Loop 2 


A10A5 - A10A8 


REF 


Reference Loop 


A7A1,A7A2, A22 


YTO 


YTO Loop 


A19,A20, A21, All 


M/N 


M/N Loop 


A7A3, A7A4 


HET 


Heterodyne Loop 


A6A9, A6A4 


PL1,PL2 


Phase Lock Loop 2 


A10A5 - A10A8 


PLl , YTO 


Phase Lock Loop 1 


AlOAl - A10A4 


PL1,PL2,YT0 


Phase Lock Loop 2 


A10A5 ~ A10A8 


REF,PL1,PL2 


Reference Loop 


A7A1, A7A2, A22 


REF, M/N, YTO 


Reference Loop 


A7A1, A7A2,A22 


M/N, YTO 


M/N Loop 


A7A3, A7A4 


HET, REF 


Reference Loop 


A7A1, A7A2,A22 
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START FREQUENCY TUNING EQUATIONS AND PHASE LOCK TROUBLESHOOTING 
General 

Phase-lock loop troubleshooting is much easier if it is understood how the start frequency is derived. The 
Diagnostic Functions of the spectrum analyzer can also be used to sipiplify troubleshooting of the phase-lock 
loop. 

Figure 2 shows a simplified block diagram of the assemblies involved in setting the start frequency. The 8566B 
has two tuning modes. For frequency spans greater than 5MHz, a method called lock and roll is used. This 
basically involves phase locking the analyzer start frequency during the retrace period prior to the beginning of a 
new scan. For frequency spans of 5 MHz and less, the analyzer is phase-locked during all of a sweep. 

The equation for start frequency is: 

fsF = (B • (N • f„/N - f20/30)) + flF 
where 

fsF = Start Frequency 

B = band number. KSR displays the value of B which varies from 0 to 4. When the displayed value is 0 (low 
band), use 1 as a multiplier. 

N = N number for M/N Loop. KSR displays the value of N which varies from 1 1 to 32. 

fw/N = M/N loop frequency in MHz. KSR displays the value which ranges from 177 to 197 MHz. 

f 2 o/ 3 o = Synthesizer frequency in MHz. KSR displays the value which ranges from 20 to 30 MHz. 

f,F = Signal IF frequency. The value is 3621 .4 MHz for band 0, - 321 .4 MHz for band 1 , and -i- 321.4 MHz for 
bands 2, 3, and 4. 



NOTE 

For a detailed explanation of the Frequency Diagnostic Function (KSR), see 
Diagnostic Functions in the Spectrum Anaiyzer Overall Troubleshooting 
Section of this manuai. 



As an example, these values are used following an INSTR PRESET ( pressed) to determine the start 
frequency. 

B = 1 N = 13 

fw/N = 180.769231 MHz 

fjo/ao = 28.600000 

f.F = - 321.4 MHz 

Substitute these values into the equation. 

fsF = (1 • (13 • 180 • 769231 MHz) - 28.600000 MHz) - 321.4 MHz = 2000.0 MHz 
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M/N Loop Tuning 

The frequency output of the M/N Loop is dependent on the ratio of M and N numbers. These numbers are 
input in the form of digital tuning information to the M/N Loop Phase Detector. The following equation shows 
the relationship between the output frequency and the M and N numbers. 



f^,N = (200 - 10 (M/N)) MHz 
where 



f„^N = M/N output frequency 

M = M number which varies from 8-27. KSR displays the value of M. 

N = N number which varies from 11 - 32. KSR displays the value of N. 

The M and N numbers are selected such that the M/N Loop output pretunes the YTO frequency in 10 MHz 
steps. For a listing of the M and N numbers, M/N output frequencies (fw/N)» and the YTO frequencies, refer to 
Table 2, M and N Numbers and Resulting Frequencies. 



20/30 Synthesizer Tuning 

When a start frequency change occurs, the YTO is pretuned near the new desired frequency by the A19 Digital- 
Analog Converter and A20 Main Coil Driver. This places the YTO frequency 20 to 30 MHz below the Nth 
harmonic of the M/N Loop output. (The Nth harmonic is the same as the M/N Loop’s N number.) The YTO 
frequency and the M/N Loop harmonic are mixed in the A1 1 A5 Sampler. The YTO IF QO - 30 MHz) is phase 
compared with the 20/30 Synthesizer output. The A1 1 A4 Phase Detector’s error voltage is then used to tune the 
YTO through the A21 FM Coil Driver and the A20 Main Coil Driver to achieve phase-lock. 

The 20/30 Synthesizer is used to pretune the YTO in 1 Hz steps (in zero frequency sp£in) through a 10 MHz 
range. The following formula expresses the relationship between the frequencies found in the YTO Loop. 

^20/30 “ (N * fM/N) ~ fa ~ ^YTOIF 

where 



^ 20/30 = 20/30 Synthesizer frequency. (Displayed with KSR.) 

N = N number, varies from 11-32. (KSR displays value of N.) 
f„/N = M/N Loop frequency 
fo = YTO frequency 
fyroiF = YTO IF frequency 

The 20/30 Synthesizer frequency can also be determined by using the YTO frequency set. This frequency is 
available by using KSR. In this case. 



f,o, 3 o = (30.000000 - D, . D« Ds D^ D 3 D, D.) 
where 

D, to D, is the YTO frequency displayed with D, being the least significant digit (1 Hz). 
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Marker Mode 

When the MARKER G^3_mode is selected, the analyzer does the following. First, the center frequency is 
determined. Because the marker is a display marker, after the center frequency is calculated, the position 
of the marker on the display is determined. By knowing that the display consists of 1000 points and the 
programmed frequency span, the processor calculates the offset between the center frequency an d the marker. 
The frequency span accuracy is the major cause of error in the readout accuracy of the MARKER mode. 

Phase Lock Loop Troubleshooting 

If one of the phase-lock error messages appears, a loop has failed. Start the troubleshooting procedure by 
determining if the malfunction is dependent on Center Frequency, Frequency Span, etc. Next, break the sus- 
pected loop and measure the power levels as indicated on the RF Section Analog Block Diagram. Even with the 
oscillators at the extremes of their ranges, the power levels must be within the limits indicated. The loop 
frequencies c£in be counted and compared with the programmed frequencies listed by KSR by inserting a tee 
connector into the loop. 

The Lock Indicator Disable jumper (A12TP2 to A12TP3) may be necessary if the keyboard is locked out. Use 
the information from the Diagnostic Function and the Start Frequency Tuning Equations to narrow the fault to 
a single assembly. 
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TABLE 2. M AND N NUMBERS AND RESULTING FREQUENCIES (1 OF 5) 



YTO START 
FREQ. MHz 


D 


N 


M/N MHz 


■ 


YTO START 
FREQ. MHz 


M 


l\l 


M/IM MHz 


2000 


17 


11 


184.545455 




2540 


23 


14 


183.571429 


2010 


16 


11 


185.454545 




2550 


22 


14 


184.285714 


2020 


15 


11 


186.363636 




2560 


21 


14 


185.000000 


2030 


14 


11 


187.272727 




2570 


20 


14 


185.714286 


2040 


13 


11 


188.181818 




2580 


19 


14 


186.428571 


2050 


12 


11 


189.090909 




2590 


18 


14 


187.142857 


2060 


11 


11 


190.000000 




2600 


17 


14 


187.857143 


2070 


10 


11 


190.909091 




2610 


16 


14 


188.571429 


2080 


9 


11 


191.818182 




2620 


15 


14 


189.285714 


2090 


8 


11 


192.727273 




2630 


14 


14 


190.000000 


2100 


27 


12 


177.500000 




2640 


13 


14 


190.714286 


2110 


26 


12 


178.333333 




2650 


12 


14 


191.428571 


2120 


25 


12 


179.166667 




2660 


11 


14 


192.142857 


2130 


24 


12 


180.000000 




2670 


10 


14 


192.857143 


2140 


23 


12 


180.833333 




2680 


9 


14 


193.571429 


2150 


22 


12 


181.666667 




2690 


8 


14 


194.285714 


2160 


21 


12 


182.500000 




2700 


27 


15 


182.000000 


2170 


20 


12 


183.333333 




2710 


26 


15 


182.666667 


2180 


19 


12 


184.166667 




2720 


25 


15 


183.333333 


2190 


18 


12 


185.000000 




2730 


24 


15 


184.000000 


2200 


17 


12 


185.833333 




2740 


23 


15 


184.666667 


2210 


16 


12 


186.666667 




2750 


22 


15 


185.333333 


2220 


15 


12 


187.500000 




2760 


21 


15 


186.000000 


2230 


14 


12 


188.333333 




2770 


20 


15 


186.666667 


2240 


13 


12 


189.166667 




2780 


19 


15 


187.333333 


2250 


12 


12 


' 190.000000 




2790 


18 


15 


188.000000 


2260 


11 


12 


190.833333 




2800 


17 


15 


188.666667 


2270 


10 


12 


191.666667 




2810 


16 


15 


189.333333 


2280 


9 


12 


192.500000 




2820 


15 


15 


190.000000 


2290 


8 


12 


193.333333 




2830 


14 


15 


190.666667 


2300 


27 


13 


179.230769 




2840 


13 


15 


191.333333 


2310 


26 


13 


180.000000 




2850 


12 


15 


192.000000 


2320 


25 


13 


180.769231 




2860 


11 


15 


192.666667 


2330 


24 


13 


181.538462 




2870 


10 


15 


193.333333 




23 


13 


182.307692 




2880 


9 


15 


194.000000 




22 


13 


183.076923 




2890 


8 


15 


194.666667 




21 


13 


183.846154 




2900 


27 


16 


183.125000 


2370 


20 


13 


184.615385 




2910 


26 


16 


183.750000 


2380 


19 


13 


185.384615 




2920 


25 


16 


184.375000 


2390 


18 


13 


186.153846 




2930 


24 


16 


185.000000 


2400 


17 


13 


186.923077 




2940 


23 


16 


185.625000 


2410 


16 


13 


187.692308 




2950 


22 


16 


186.250000 


2420 


15 


13 


188.461538 




2960 


21 


16 


186.875000 


2430 


14 


13 


189.230769 




2970 


20 


16 


187.500000 


2440 


13 


13 


190.000000 




2980 


19 


16 


188.125000 


2450 


12 


13 


190.769231 




2990 


18 


16 


188.750000 


2460 


11 


13 


191.538462 




3000 


17 


16 


189.375000 


2470 


10 


13 


192.307692 




3010 


16 


16 


190.000000 


2480 


9 


13 


193.076923 




3020 


15 


16 


190.625000 


2490 


8 


13 


193.846154 




3030 


14 


16 


191.250000 


2500 


27 


14 


180.714286 




3040 


13 


16 


191.875000 


2510 


26 


14 


181.428571 




3050 


12 


16 


192.500000 


2520 


25 


14 


182.142857 




3060 


11 


16 


193.125000 


2530 


24 


14 


182.857143 




3070 


10 


16 


193.750000 
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RF SECTION 



TABLE 2. M AND N NUMBERS AND RESULTING FREQUENCIES (2 OF 5) 



YTO START 
FREQ. MHz 




N 




M/N MHz 


■ 


YTO START 
FREQ. MHz 


B 


N 


M/IM MHz 




9 


B 


194.375000 




3620 


15 


B 


192.105263 




8 


■B 


195.000000 




3630 


14 


■B 


192.631579 




27 


17 


184.117647 




3640 


13 


19 


193.157895 


3110 


26 


17 


184.705882 




3650 


12 


19 


193.684211 


3120 


25 


17 


185.294118 




3660 


11 


19 


194.210526 


3130 


24 


17 


185.882353 




3670 


10 


19 


194.736842 


3140 


23 


17 


186.470588 




3680 


9 


19 


195.263158 


3150 


22 


17 


187.058824 




3690 


8 


19 


195.789474 


3160 


21 


17 


187.647059 




3700 


27 


20 


186.500000 


3170 


20 


17 


188.235294 




3710 


26 


20 


187.000000 


3180 


19 


17 


188.823529 




3720 


25 


20 


187.500000 


3190 


18 


17 


189.411765 




3730 


24 


20 


188.000000 


3200 


17 


17 


190.000000 




3740 


23 


20 


188.500000 


3210 


16 


17 


190.588235 




3750 


22 


20 


189.000000 


3220 


15 


17 


191.176471 




3760 


21 


20 


189.500000 


3230 


14 


17 


191.764706 




3770 


20 


20 


190.000000 


3240 


13 


17 


192.352941 




3780 


19 


20 


190.500000 


3250 


12 


17 


192.941176 




3790 


18 


20 


191.000000 


3260 


11 


17 


193.529412 




3800 


17 


20 


191.500000 


3270 


10 


17 


194.117647 




3810 


16 


20 


192.000000 


3280 


9 


17 


194.705882 




3820 


15 


20 


192.500000 


3290 


8 


17 


195.294118 




3830 


14 


20 


193.000000 


3300 


27 


18 


185.000000 




3840 


13 


20 


193.500000 


3310 


26 


18 


185.555556 






12 


20 


194.000000 


3320 


25 


18 


186.111111 




3860 


11 


20 


194.500000 


3330 


24 


18 


186.666667 




3870 


10 


20 


195.000000 




23 


18 


187.222222 




3880 


9 


20 


195.500000 




22 


18 


187.777778 




3890 


8 


20 


196.000000 




21 


18 


188.333333 




3900 


27 


21 


187.142857 


3370 


20 


18 


188.888889 




3910 


26 


21 


187.619048 


3380 


19 


18 


189.444444 




3920 


25 


21 


188.095238 


3390 


18 


18 


190.000000 




3930 


24 


21 


188.571429 


3400 


17 


18 


190.555556 




3940 


23 


21 


189.047619 


3410 


16 


18 


191.111111 




3950 


22 


21 


189.523810 


3420 


15 


18 


191.666667 




3960 


21 


21 


190.000000 


3430 


14 


18 


192.222222 




3970 


20 


21 


190.476190 


3440 


13 


18 


192.777778 




3980 


19 


21 


190.952381 


3450 


12 


18 


193.333333 




3990 


18 


21 


191.428571 




11 


18 


193.888889 




4000 


17 


21 


191.904762 




10 


18 


194.444444 




4010 


16 


21 


192.380952 




9 


18 


195.000000 




4020 


15 


21 


192.857143 


3490 


8 


18 


195.555556 




4030 


14 


21 


193.333333 




27 


19 


185.789474 




4040 


13 


21 


193.809524 


3510 


26 


19 


186.315789 






12 


21 


194.285714 


3520 


25 


19 


186.842105 




4060 


11 


21 


194.761905 


3530 


24 


19 


187.368421 




4070 


10 


21 


195.238095 




23 


19 


187.894737 




4080 


9 


21 


195.714286 




22 


19 


188.421053 




4090 


8 


21 


196.190476 




21 


19 


188.947368 




4100 


27 


22 


187.727273 


3570 


20 


19 


189.473684 




4110 


26 


22 


188.181818 


3580 


19 


19 


190.000000 




4120 


25 


22 


188.636364 


3590 


18 


19 


190.526316 




4130 


24 


22 


189.090909 


3600 


• 17 


19 


191.052632 




4140 


23 


22 


189.545455 


3610 


16 


19 


191.578947 




4150 


22 


22 


190.000000 
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TABLE 2. M AND N NUMBERS AND RESULTING FREQUENCIES (3 OF 5) 



YTO START 
FREQ. MHz 


M 


D 


M/N MHz 


■ 


YTO START 
FREQ. MHz 


M 


n 


M/N MHz 




21 


22 


190.454545 




4700 


27 


25 


189.200000 




20 


22 


190.909091 




4710 


26 


25 


189.600000 


4180 


19 


22 


191.363636 




4720 


25 


25 


190.000000 


4190 


18 


22 


191.818182 




4730 


24 


25 


190.400000 




17 


22 


192.272727 




4740 


23 


25 


190.800000 


4210 


16 


22 


192.727273 




4750 


22 


25 


191.200000 


4220 


15 


22 


193.181818 




4760 


21 


25 


191.600000 


4230 


14 


22 


193.636364 




4770 


20 


25 


192.000000 


4240 


13 


22 


194.090909 




4780 


19 


25 


192.400000 


4250 


12 


22 


194.545455 




4790 


18 


25 


192.800000 


4260 


11 


22 


195.000000 




4800 


17 


25 


193.200000 


4270 


10 


22 


195.454545 




4810 


16 


25 


193.600000 


4280 


9 


22 


195.909091 




4820 


15 


25 


194.000000 


4290 


8 


22 


196.363636 




4830 


14 


25 


194.400000 


4300 


27 


23 


188.260870 




4840 


13 


25 


194.800000 


4310 


26 


23 


188.695652 




4850 


12 


25 


195.200000 


4320 


25 


23 


189.130435 




4860 


11 


25 


195.600000 


4330 


24 


23 


189.565217 




4870 


10 


25 


196.000000 


4340 


23 


23 


190.000000 




4880 


9 


25 


196.400000 


4350 


22 


23 


190.434783 




4890 


8 


25 


196.800000 


4360 


21 


23 


190.869565 




4900 


27 


26 


189.615385 


4370 


20 


23 


191.304348 




4910 


26 


26 


190.000000 


4380 


19 


23 


191.739130 




4920 


25 


26 


190.384615 


4390 


18 


23 


192.173913 




4930 


24 


26 


190.769231 


4400 


17 


23 


192.608696 




4940 


23 


26 


191.153846 


4410 


16 


23 


193.043478 




4950 


22 


26 


191.538462 


4420 


15 


23 


193.478261 




4960 


21 


26 


191.923077 


4430 


14 


23 


193.913043 




4970 


20 


26 


192.307692 


4440 


13 


23 


194.347826 






19 


26 


192.692308 


4450 


12 


23 


194.782609 




4990 


18 


26 


193.076923 


4460 


11 


23 


195.217391 






17 


26 


193.461538 


4470 


10 


23 


195.652174 




5010 


16 


26 


193.846154 


4480 


9 


23 


196.086957 




5020 


15 


26 


194.230769 


4490 


8 


23 


196.521739 




5030 


14 


26 


194.615385 




27 


24 


188.750000 




5040 


13 


26 


195.000000 


4510 


26 


24 


189.166667 






12 


26 


195.384615 


4520 


25 


24 


189.583333 






11 


26 


195.769231 


4530 


24 


24 


190.000000 




5070 


10 


26 


196.153846 


4540 


23 


24 


190.416667 




5080 


9 


26 


196.538462 


4550 


22 


24 


190.833333 




5090 


8 


26 


196.923077 


4560 


21 


24 


191.250000 




5100 


27 


27 


190.000000 


4570 


20 


24 


191.666667 




5110 


26 


27 


190.370370 


4580 


19 


24 


192.083333 




5120 


25 


27 


190.740741 


4590 


18 


24 


192.500000 




5130 


24 


27 


191.111111 


4600 


17 


24 


192.916667 




5140 


23 


27 


191.481481 


4610 


16 


24 


193.333333 




5150 


22 


27 


191.851852 


4620 


15 


24 


193.750000 




5160 


21 


27 


192.222222 


4630 


14 


24 


194.166667 




5170 


20 


27 


192.592593 


4640 


13 


24 


194.583333 




5180 


19 


27 


192.962963 




12 


24 


195.000000 




5190 


18 


27 


193.333333 




11 


24 


195.416667 




5200 


17 


27 


193.703704 


4670 


10 


24 


195.833333 




5210 


16 


27 


194.074074 


4680 


9 


24 


196.250000 




5220 


15 


27 


194.444444 


4690 


8 


24 


196.666667 




5230 


14 


27 


194.814815 
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TABLE 2. M AND N NUMBERS AND RESULTING FREQUENCIES (4 OF 5) 



YTO START 
FREQ. MHz 




N 


M/N MHz 




YTO START 
FREQ. MHz 


M 


D 


M/N MHz 


5240 


13 


27 


195.185185 




5720 


25 


30 


191.666667 


5250 


12 


27 


195.555556 




5730 


24 


30 


192.000000 


5260 


11 


27 


195.925926 




5740 


23 


30 


192.333333 


5270 


10 


27 


196.296296 






22 


30 


192.666667 


5280 


9 


27 


196.666667 






21 


30 


193.000000 


5290 


8 


27 


197.037037 




5770 


20 


30 


193.333333 


5300 


27 


28 


190.357143 






19 


30 


193.666667 


5310 


26 


28 


190.714286 




5790 


18 


30 


194.000000 


5320 


25 


28 


191.071429 




5800 


17 


30 


194.333333 


5330 


24 


28 


191.428571 






16 


30 


194.666667 


5340 


23 


28 


191.785714 




5820 


15 


30 


195.000000 


5350 


22 


28 


192.142857 




5830 


14 


30 


195.333333 


5360 


21 


28 


192.500000 




5840 


13 


30 


195.666667 


5370 


20 


28 


192.857143 






12 


30 


196.000000 


5380 


19 


28 


193.214286 




5860 


11 


30 


196.333333 


5390 


18 


28 


193.571429 




5870 


10 


30 


196.666667 


5400 


17 


28 


193.928571 




5880 


9 


30 


197.000000 


5410 


16 


28 


194.285714 




5890 


8 


30 


197.333333 


5420 


15 


28 


194.642857 




5900 


27 


31 


191.290323 


5430 


14 


28 


195.000000 




5910 


26 


31 


191.612903 




13 


28 


195.357143 




5920 


25 


31 


191.935484 


5450 


12 


28 


195.714286 




5930 


24 


31 


192.258065 


5460 


11 


28 


196.071429 




5940 


23 


31 


192.580645 


5470 


10 


28 


196.428571 




5950 


22 


31 


192.903226 


5480 


9 


28 


196.785714 




5960 


21 


31 


193.225806 


5490 


8 


28 


197.142857 




5970 


20 


31 


193.548387 


5500 


27 


29 


190.689655 




5980 


19 


31 


193.870968 


5510 


26 


29 


191 .034483 




5990 


18 


31 


194.193548 


5520 


25 


29 


191.379310 




6000 


17 


31 


194.516129 


5530 


24 


29 


191.724138 




6010 


16 


31 


194.838710 


5540 


23 


29 


192.068966 




6020 


15 


31 


195.161290 


5550 


22 


29 


192.413793 




6030 


14 


31 


195.483871 


5560 


21 


29 


192.758621 




6040 


13 


31 


195.806452 


5570 


20 


29 


193.103448 






12 


31 


196.129032 


5580 


19 


29 


193.448276 






11 


31 


196.451613 


5590 


18 


29 


193.793103 




6070 


10 


31 


196.774194 


5600 


17 


29 


194.137931 




6080 


9 


31 


197.096774 


5610 


16 


29 


194.482759 




6090 


8 


31 


197.419355 


5620 


15 


29 


194.827586 




6100 


27 


32 


191.562500 


5630 


14 


29 


195.172414 




6110 


26 


32 


191.875000 


5640 


13 


29 


195.517241 




6120 


25 


32 


192.187500 




12 


29 


195.862069 




6130 


24 


32 


192.500000 


5660 


11 


29 


196.206897 




6140 


23 


32 


192.812500 


5670 


10 


29 


196.551724 




6150 


22 


32 


193.125000 


5680 


9 


29 


196.896552 




6160 


21 


32 


193.437500 


5690 


8 


29 


197.241379 




6170 


20 


32 


193.750000 


5700 


27 


30 


191 .000000 




6180 


19 


32 


194.062500 


5710 


26 


30 


191.333333 




6190 


18 


32 


194.375000 
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TABLE 2. M AND N NUMBERS AND RESULTING FREQUENCIES (5 OF 5) 




M/IM MHz 



194.516129 

194.838710 

195.161290 

195.483871 

195.806452 

196.129032 

196.451613 

196.774194 

197.096774 

197.419355 

191.562500 

191.875000 

192.187500 

192.500000 

192.812500 

193.125000 

193.437500 

193.750000 

194.062500 

194.375000 
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RF SECTION DIGITAL TROUBLESHOOTING 

PRELIMINARY CHECKS 



Instrument Preset Check 

The two red INSTR CHECK LEDs light whenever the instrument is turned on or when [ Vnf ) is pushed. The 
main processor then performs a check of itself, a checksum verification of all ROMs on the A15 Controller, a 
partial check of the Instrument Bus (50-wire bus), and a read-write check of the RAMs and A3A4 Memory in 
the IF-Display Section. 

If all the checks pass, both INSTR CHECK LEDs turn off. 

If any check fails, one or both INSTR CHECK LEDs remain on. 

a. Both INSTR CHECK LEDs on indicates a problem with the A15 Controller. First, remove the Controller 
and make sure that the 50-wire ribbon cable and HP-IB ribbon cable are pressed all the way onto A15J1 
and A15J2 connectors. Reinstall the A15 Controller. If both front panel INSTR CHECK LEDs still 
remain on when the instrument is turned on, follow procedure under A1 5 Controller Self Test. 

b. Left LED (INSTR CHECK I) on indicates a failure occurred when checking the Digital Storage Memory 
(A3A4). First, check to ensure that a LINE power cord is connected to the IF-Display Section. Also check 
to see that the rear-panel Analyzer Bus Interconnect Cable, W31, is properly connected. If INSTR 
CHECK I stiU remains on when the instrument is turned on, troubleshoot the A3 Digital Storage in the IF- 
Display Section. 

c. Right LED (INSTR CHECK II) on indicates a failure occurred during the partial check of the Instrument 
Bus. 



NOTE 

The partial interface check reads the key column lines (KCO through KC7) 
from the A1 and A5 front panels. If any front panel key is shorted or stuck 
closed, INSTR CHECK II LED should remain on after the Self Test is com- 
pleted. This part of the Seif Test can easily be veri fied by pushing any key, 
except Q , and holding the key in while pushing . If the I/O interface 
check routine is working, INSTR CHECK II LED will stay on. 



d. Suspected digital failure but no INSTR CHECK LEDs on may indicate a RAM or I/O bus failure 
which is not checked in the normal Self Check or “POP” (Power-On Preset). If the two front panel 
INSTR CHECK LEDs turn on when the LINE switch is set to ON, and turn off again within a few 
seconds (indicating no digital problems), but symptoms persist (such as improper CRT display or 
improper response to particular commands) indicating that the problem is in the digital area, a “LONG 
POP”can be performed. 

“LONG POP” Instrument Preset Check (Jumper A15TP4[STS] to A15TP1-7[T3D 

This check is very similar to the normal Instrument Preset Check: an additional processor check is performed, 
all of the RAM locations in Digital Storage (A3A4 Memory) are checked, and the RAM memory on the A15 
Controller is verified. 

Since these more extensive checks require altering information that has been stored in RAM, LONG POP 
requires an internal jumper from A15TP4 (STS) to A15TP1-7 (T3). To perform a LONG POP, set LINE switch 
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to STANDBY and jumper A15TP4 to A15TP1-7. (Refer to A15 component locations diagram for location of 
test points). When LINE switch is set to ON, the two red INSTR CHECK LEDs are forced on and the main 
processor steps through the Self Test routine, expanding the normal POP with the additional tests mentioned 
above. The expected results for a LONG POP are exactly the same as for the normal POP of Instrument Preset 
as described above in the Instrument Preset Check (paragraphs a, b, and c). 

Because LONG POP is a “destructive test” (it alters any information that has been stored in RAM), it should be 
performed only as a last resort effort in troubleshooting what appears to be a memory or processor related 
problem. 

Digital Storage Verification 

The Instrument Preset Check does a fairly complete verification of the Digital Storage controller and memory. 
An additional check can be done, independent of the RF section, by jumpering A3A6TP3 to A3A6TP6 and 
pushing A3A7S1 momentarily. A test pattern should appear on the display. Refer to the A3 Digital Storage 
Troubleshooting Section in Volume 2 of this manual for a more detailed description of this procedure. Note that 
when the jumper is connected, the left check LED always stays on following an INSTR PRESET, since in the 
test pattern mode, Digital Storage ignores all instructions from the A15 Controller. 
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AS FRONT PANEL, CIRCUIT DESCRIPTION 



A5 Front Panel comprises the A5A1 Keyboard, A5A2 Rotary Pulse Generator (RPG), Instrument Check 
indicators, and LINE power switch. 

A5A1 Keyboard 

A5A1 Keyboard includes all the front-panel pushbutton key-switches and their indicator LEDs. (Refer to A12 
Front-Panel Interface for a description of the key-switch circuitry.) The LEDs, which are driven by A12, 
indicate the status of pushbuttons, except for INSTR CHECK indicators I (DS2) and II (DS3). 

Instrument Check Indicators 

The INST R CH ECK indicators are used with a self-test routine that is run whenever the LINE switch is turned 
on or the ( VhV | key is pressed. The self-test routine checks the digital circuitry in A15 Controller, portions of 
A12 Front-Panel Interface, and A3 Digital Storage in the IF-Display Section. Both LEDs are lit until the self- 
test routine is completed. If both LEDs remain on, the problem is probably on the A15 Controller. INSTR 
CHECK II indicates a problem on the A12 Front-Panel Interface assembly or the Instrument Bus, and INSTR 
CHECK I indicates a problem in the A3 Digital Storage area of the IF-Display Section (A3A4 Memory.) 

A5A2 Rotary Pulse Generator 

A5A2 Rotary Pulse Generator (RPG) is operated by the DATA knob on the front panel. The rate and direction 
of rotation of the knob are transmitted to A12 Front-Panel Interface on the RPG 1 and RPG 2 lines. 

LINE Power Switch 

When the LINE switch is in STANDBY, a circuit is completed to light STANDBY indicator LED DSl. The 
LED is lit when the instrument is in STANDBY. 

Connectors and AMPTD CAL Adjustment 

The RF INPUT, CAL OUTPUT, and 1ST LO OUTPUT connectors and the AMPTD CAL adjustment are 
physically part of the A6 RF Module and explanations of these components are located with the A6 informa- 
tion. 
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TABLE 1. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AS 


G56<,0“60005 


3 


1 


FRONT PANEL ASSEMBLY 
(INCLUDES A5A1 AND ASA2) 


28480 


05660-60005 


ASDS1 


1990 0487 


7 


10 


LED LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5«J 


28480 


5002-4584 


A5DS2 


1990-0486 


6 


2 


LED-LAMP LUM-1NT=1MCD IF=20MA-MAX BVR=5V 


20480 


5082-4684 


ASDS3 


1990-0486 


6 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 


20480 


5002-4684 


ASSl 


31 01-3193 


5 


1 


SUITCU-TGL SUBMIN SPDT 2A 250UAC 


20480 


3101-2193 


ASA1 


85660-6021 0 


2 


1 


BOARD ASSEMBLY, KEYBOARD 


20480 


85660-6021 0 


A5A1C1 


0160-E055 


9 


1 


CAPACITOR-FXD .OIUF +0O-2OX lOOVDC CER 


20480 


0160-2055 


A5A1C2 


0160-4832 


4 


1 


CAPACITOR-FXD .OIUF +-10Z lOOUDC CER 


28480 


0160-4832 


ASAIDSI 


1990-0487 


7 




LED-LAMP LUM~INT=1MC» IF=20MA-MAX BUR=SU 


20480 


5082-4584 


ASAlDSa 


1990-0487 


7 




LED-LAMP LUM-1NT=1MCD IF=20MA-MAX BUR=5U 


20480 


5082-4584 


A5AtDS3 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5U 


28480 


5082-4584 


ASA1DS4 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5W 


20480 


5082-4584 


A5A1CS5 


1990-0487 


7 




LED-LAMP LUM--INT = 1MCD IF=20MA-MAX BUR=5U 


28480 


5082-4504 


ASA1DS6 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX DVR=5U 


28480 


5082-4584 


ASAIDS7 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5W 


28480 


5082-4584 


A5A1DS8 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 


28480 


5082-4584 


A5A1DS9 


1990-0407 


7 




LED-LAMP LUM“INT=1MCD IF=20MA-MAX BUR=5U 


28480 


5002-4584 


A5A1E1 


1251-0600 


0 


1 1 


CQNNECTOR-3GL CONT PIN 1 . 1 4-HM-BSC ■ S2 GQ 


28400 


1251-0600 


ASA1E2 


1 251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4 MM-BGC-S2 SQ 


20480 


1231-0600 


A3A1E3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4-HM-BSC-S2 30 


2848 0 


1 251-0600 


A5AIE4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-B5C-SZ SQ 


20400 


1251-0600 


ASAIES 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM BSC-SZ SQ 


28480 


1 251-0600 


ASA1E6 


1 2S1 -0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM- DSC" SZ SQ 


28480 


1251-0600 


A5A1E7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-3Z SQ 


20480 


1251-0600 


A5A1E8 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM- BSC-SZ SQ 


20480 


1251-0600 


A5A1E9 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BGC-SZ SQ 


28480 


1251-0600 


ASAIEIO 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SO 


20480 


1251-0600 


ASAtEI 1 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4 -MM -BSC -SZ SQ 


28480 


1251-0600 


A5A1J1 


1200-0507 


9 


1 


SOCKET-IC 16-CONT DIP-SLDR 


28480 


1200-0507 


A5A1P1 


1251-5549 


6 


1 


CONNECTOR 50-PIN M POST TYPE 


2840 0 


1251-5549 


ASAtQI 


1854-0477 


7 


1 


TRANSISTOR NPN 2N2222A SI TO-10 PD=500MU 


04713 


2N2222A 


ASAlRt 


0757-0438 


3 


1 


RESISTOR S.llK IX . 1 25M F TC=0+-100 


24546 


C4- 1/8-T0-51 1 1-F 


ASAIR2 


0698-3152 


8 


1 


RESISTOR 3.48K 1% .125U F TC=0-»-100 


24546 


C4-1/8-T0-3481 -F 


A5A1R3 


0698-3150 


6 


1 


RESISTOR 2.37K 1% . 1 25U F TC=n>-100 


24546 


C4-1/8-T 0-237 1-F 


A5A1R4 


0698-7242 


5 


1 


RESISTOR 1.70K 1% ,05U F TC=0+-100 


24546 


C3-l/e-T0-1781 -F 


A5A1S1- 














A5AJS49 


5060-9436 


7 


49 


PUSHBUTTON SWITCH P.C. MOUNT 


28480 


5060-9436 


A5A1U1 


1810-0229 


5 


2 


NETWORK -RES 8-GIP330.0 OHM X 7 


01121 


208A331 


A3A1U2 


1020-1 196 


8 


2 


IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


GN74LS174N 


A5A1U3 


1820-1196 


a 




IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


SN74LS174N 


A5A1U4 


1010-0229 


5 




NETWORK-RES 0-SIP33O.O OHM X 7 


01121 


208A331 


ASAlUl* 


8159-0005 


0 


3 


RESISTOR-ZERO OHMS 22 AUG LEAD DIA 


2848 0 


8159-0005 


ASAlUax 


8159-0005 


0 




RESISTOR-ZERO OHMS 22 AUG LEAD DIA 


20480 


8159-0005 


ASA1U3* 


8159-0005 


0 




RESISTOR-ZERO OHMS 22 AUG LEAD DIA 
MISCELLANEOUS PARTS 


28480 


8159-0005 




0380-1233 


9 


9 


SPACER-SPECIALTY .450 IN LG} .175 IN OD 


00000 


ORDER BY DESCRIPTION 


ASA2 


0960-0684 


2 


1 


ROTARY PULSE GENERATOR 


28480 


0960-0684 



■"Indicates Factory Selected Value 
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FIGURE ^ A5A1 KEYBOARD, COMPONENT LOCATIONS 
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A6.RF- Module 



RF SECTION 



A6 RF MODULE 
A6 RF MODULE REPLACEMENT 
NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 1. 



Removal 

1. Remove ac line cords, separate instrument sections, and remove top, bottom, and right side covers from 
RF Section. 

2. Remove RF front p 2 inel. (See A5 Front Panel Removed procedure in A5 Front Panel section.) 

3 . Remove two clips (1 ) by removing four screws (2). 

4. Remove five cables (3) from A6 PC boards. 

5 . Remove A6 RF Module PC cover plate by removing six screws (4). 

6. Disconnect coaxial cable (5) at point shown. 

7 . Disconnect two ribbon cables (6) from motherboard. 

8. Remove five screws (7). 

9. Slide RF Module out from mainframe. 

Installation 

10. Slide RF Module into the mainframe; push coaxial cable (5) in slightly so that it does not get caught on 
mainframe. 

1 1 . Replace five screws (7). 

1 2 . Reconnect two ribbon cables (6) to motherboard . 

1 3 . Reconnect coaxial cable (5). 

14. Replace A6 RF Module PC cover plate by replacing six screws (4). 

1 5 . Reconnect five cables (3) to A6 PC boards . 

1 6. Replace two clips (1 ) by replacing four screws (2). 

1 7 . Replace front panel . 

18. Replace top, bottom, and side covers, reconnect IF and RF Sections, and reconnect ac line cords. 
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RF SECTION 



A6A1 COAXIAL SWITCH AND A6A17 300 MHz BPF REPLACEMENT 

NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 2. 

1 . Remove front panel from RF Section. (See A5 Front Panel Section for front panel removal procedure.) 

2. * A6 A 1 Replacement: 

a. Disconnect connectors (1 ), (2), and (3). 

b. Unsolder wires from the Coeixial Switch: 

1 (brown) wire from input (1) 

3 (orange) wire from input (c + ) 

2 (red) wire from input (2) 

c. Release Coaxial Switch (5) by removing two screws (4). 

d. Fasten new Coaxial Switch to RF Module with two screws (4). 

e. Resolder wires and reconnect connectors. 

3 . A6A 1 7 Replacement : 

a. Disconnect connectors (6) and (7) and remove A6A 1 7 BPF from mounting clips . 

b. Install new A6A17 BPF in mounting chps and reconnect connectors. 

4. Replace front panel. (See A5 Front Panel Section for front panel replacement procedure.) 




FIGURE 2 . A 6 A 1 COAXIALSWITCH AND A6A17 300 MHz BPF REPLACEMENT 
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RF SECTION 



A6A2 RF ATTENUATOR REPLACEMENT 



NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 3. 



Removai 

1 . Remove front panel from RF Section. (See A5 Front Panel Section for front panel removal procedure.) 

2. Remove top and bottom covers from RF Section. 

3 . Disconnect attenuator cables (1 ). 

4. Remove two screws (2) used to attach attenuator bracket to motherboard. 

5. Remove two screws (3) used to attach attenuator bracket to “totem pole” assembly. 

6. Remove RF Module PC board cover by removing six screws (4) and five cables (5) (three from A6A9 and 
two from A6A12). 

7. Remove A6A9 leaving remaining cables attached. 

8 . Disconnect attenuator ribbon cable connector ( 6 ) from motherboard . 

9. Attenuator (attached to bracket) is now free. Remove from RF Module. 

10. Remove attenuator bracket from attenuator by removing two screws (7). 

instaiiation 

1 1 . Attach attenuator bracket to attenuator by replacing two screws (7). 

12. Place attenuator (attached to bracket) in RF Module. 

1 3 . Connect attenuator ribbon cable connector ( 6 ) to motherboard connector. 

14. Align attenuator connectors (1) with cable connectors and tighten cable connectors. 

1 5 . Replace two screws (3) used to attach attenuator bracket to “totem pole” assembly. 

16. Replace two screws (2) used to attach attenuator bracket to motherboard. 

17. Replace A6A9 Phase Lock assembly. 

18. Install PC board cover and replace six screws (4). 

19. Reconnect five cables (5) (three to A6A9 and two to A6A12). Cables are color-coded and color codes are 
marked on PC board cover. 

20. Replace top and bottom covers on RF Section. 

21 . Replace front panel. (See A5 Front Panel Section for front panel replacement procedure.) 
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RF SECTION 






RF SECTION 



A6A4 SECOND CONVERTER REPLACEMENT 
NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 4. 



Removal 

1 . Remove ac line cords and RF Section bottom cover. 

2. Disconnect connectors (4) and (8), single-pin connector (2), and double-pin connector (3) from Second 
Converter. 

3 . Disconnect the remaining cables from Second Converter: 

1 (brown) cable from .321 OUT (7) 

4 (yellow) cable from TUNE (9) 

4. Remove two screws (6) to remove Second Converter from A6 RF Module. 

Installation 

5 . Position new Second Converter on mounting bracket. Secure with two screws . 

6. Reconnect connector (1), 5 (green) cable, connector (4), single-pin connector (2), and double-pin connector 
(3) to Second Converter. 

7. Reconnect the following cables to Second Converter. 

1 (brown) cable to .321 OUT (7) 

1 (brown) cable to .321 IN ( 8 ) 

4 (yellow) cable to TUNE (9) 

8. Replace bottom cover and ac line cords. 




FIGURE 4. A6A4 SECOND CONVERTER REPLACEMENT 
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RF SECTION 



A6A6 FIRST CONVERTER REPLACEMENT 



NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 5. 



Removal 

1 . Remove ac line cords, IF-Display Section, and RF Section top cover. 

2. Remove two screws (2) to release A6A6 First Converter from A6 RF Module. Disconnect connectors (1) 
from A6A6 First Converter. 

Installation 

3. Position new A6A6 First Converter in RF Module and reconnect connectors (1). Reinstall two screws (2). 

4. Replace RF Section top cover. Attach IF-Display Section to RF Section. Reconnect ac line cords. 




FIGURE 5. A6A6 FIRST CONVERTER REPLACEMENT 
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A6A15 3.6 GHz BPF, A6A16 1.5 GHz LPF, AND A6A18 LPF REPLACEMENT 

NOTE 

For location of hardware and cables referred to In this procedure, see 
Figure 6. 

Removal 

1 . Remove ac line cords, separate instrument sections, and remove top and bottom covers from RF Section. 

2. Remove five cables (1) from A6 PC boards; three from A6A9 and two from A6A12. 

3. Remove RF Module PC bo 2 u*d cover by removing six screws (2). 

4. Remove A6A9 assembly and A6A10, A6A1 1 , and A6A12 PC boards. 

5. Disconnect 4 (yellow) cable and 5 (green) cable from 2nd Converter to release A6A9 assembly. 

6. Disconnect coaxial cable (3) between A1 1 YTO Loop and A6A5 ACLU at the ACLU . 

7 . Disconnect cable between A6A8 YTX and A6A5 ACLU at the YTX. 

8. Disconnect cable between front-panel 1 ST LO OUTPUT connector and A6A5 ACLU at the ACLU. 

9. Disconnect 1 (brown) cable from A6A4 2nd Converter .321 OUT. 

10. Disconnect cable between A6A14 Limiter and A6A1 RF Switch at the RF Switch. 

11. Remove three screws (4) used to attach ACLU cover plate one at a time removing cable clamp and 
reinstalling the screws. 

12. Disconnect wire harness connectors from ACLU and 2nd Converter to release wire harness from “totem 
pole” assembly. 

1 3 . Disconnect cable between front-panel IF OUTPUT connector and A6A5 ACLU at the ACLU . 

14. Disconnect cable between front-panel IF INPUT connector and A6A16 1 .5 GHz LPF at the 1.5 GHz LPF. 

15. Disconnect wire harness plug from motherboard and position wire harness such that “totem pole” assem- 
bly can be removed. 

16. Remove two screws (5) attaching “totem pole” assembly to motherboard and two screws (6) attaching 
“totem pole” assembly to attenuator bracket. 

17. Remove “totem pole” assembly from RF Module. 

18. A6A15, A6A16, or A6A18 can now be replaced by disconnecting attached cables. 

Installation 

19. Replace A6A15, A6A16, or A6A18 in “totem pole” assembly and reconnect cables. 

20. Place “totem pole” assembly in RF Module. 

A6 9 
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RF SECTION 

21. Replace two screws (5) to attach “totem pole” assembly to motherboard and two screws (6) to attach 
“totem pole” assembly to attenuator bracket. 



CAUTION 



The YIG-Tuned Mixer (YTX) contains an extremely small and sensitive diode. 
A reverse voltage in excess of 3 volts may damage it. It is connected directly 
to the center conductor of the LO/IF connector, and is especially suscepti- 
ble to blowout from electrostatic discharge. Before connecting any cable to 
this connector, first discharge the cable by connecting the center conductor 
to ground. It is recommended that the other end of the cable be connected 
first. Once the cable is properly installed (from the YTX to the ACLU), the 
BIAS pin of the ACLU is connected to the YTX diode and must also be 
treated with caution. A general rule is to connect all devices to ground 
before connecting them to the BIAS pin on the ACLU. 



22. Reconnect cable to A6A8 YTX. 

23 . Reconnect cable to A6A1 RF Switch. 

24. Reconnect cable from front-panel 1ST LO OUTPUT to A6A5 ACLU. 

25. Reconnect cable from front-panel IF OUTPUT to A6A5 ACLU. 

26. Reconnect cable from front-panel IF INPUT to A6A16 1.5 GHz LPF. 

27. Reconnect cable (3) between A1 1 YTO Loop and A6A5 ACLU. 

28. Reconnect 1 (brown) cable to 2nd Converter .321 OUT. 

29. Remove three screws (4) from A6A5 ACLU cover plate one at a time replacing cable clamps then replacing 
screws. 

30. Reconnect all wire harness connectors to A6A5 ACLU and A6A4 2nd Converter as follows: 

A6A4 2nd Converter 
Green (5) wire to Ig 
White/Brown (91) wire to V, 

White/Black (90) wire to SW 
A6A5 ACLU 

Gray (8) wire to BIAS 

White/Red (92) wires to + 5VDC (three pins) 

3 1 . Reconnect wire harness to motherboard. 

32. Replace A6A9 assembly and A6A10, A6A1 1 , and A6A12 PC boards. 

33 . Replace PC board cover and install six screws (2). 

34. Reconnect 4 (yeUow) cable and 5 (green) cable to 2nd Converter. 

35. Reconnect five cables (1 ) to A6 PC boards; three to A6A9 and two to A6A1 2. 

36. Replace top and bottom covers on RF Section, recombine instrument sections, and reconnect ac line 
cords. 
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FIGURE 6. A6A15 BPF, A6A16 LPF, AND A6A18 LPF REPLACEMENT 
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RF SECTION 



TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6 






■ 


RF MODULE 






A6A1 


836t)()--60101 


B 




RF SWITCH 


28480 


85660-60101 


A6AS 


85660-60121 


4 


1 


RF ATTENUATOR/ERROR CORRECTION ROM 
(INCLUDES A12U8) 


28480 


85660-60121 


A6A3 


85660-60003 


1 


1 


LAST CONVERTER AGSEMEiLY 


28480 


85660-60003 


A6A4 


5006-7248 


9 




SECOND CONVERTER 


28480 


5086-7248 


A6A5 


5006-7133 


1 


■ 


AMPLIFIER/COUPLER/LOAD UNIT 
(ACLU) 


28480 


5086-7133 


A6A6 


5086-7247 


8 




FIRST CONVERTER 


28480 


5006-7247 


A6A7 


8S660-6012O 


1 


■ 


BOARD ASSEMBLY, YIG-TUNED 
MIXER CURRENT DRIVER 


2B4O0 


05660-60128 


A6A0 


5086-7226 


3 




YIG-TUNED MIXER (YTX) (NEU) 


28400 


5086-7226 


A6A8 


5006-6226 


1 


HI 


YIG-TUNED MIXER (YTX) (RE- 
STORED 5006-7226) 


28480 


5086-6226 


A6A9 


85660-60226 


0 


1 


PHASE LOCK ASSEMBLY 


20480 


85660-60226 


A6A10 


05660-60180 


5 


1 


BOARD ASSEMBLY, MISCELLANEOUS 
DIAS/RELAY DRIVER 


20480 


85660-60180 


A6AU 


05660-60126 


9 


1 


BOARD ASSEMBLY, SLOPE GENERATOR 


28400 


85660-60126 


A6A12 


05660-60013 


3 


3 


BOARD ASSEMBLY, YTX DRIVER 


28480 


85660-60013 


A6A13 


05660-60014 


4 


1 


BOARD ASSEMBLY, RF MODULE MOTHERBOARD 


28480 


85660-60014 


A6A14 


5086-7261 


6 


1 


LIMITER , 0-2.5 GHZ 


20480 


5006-7261 


A(>A1S 


9135-0067 


5 


1 


BANDPASS FILTER, 3.6 GHZ, SMA CONNECTORS 


20480 


9135-0067 


A6A16 


5006-7299 


0 


1 


LOU PASS FILTER, 1.5 GHZ 


2848 0 


5086-7299 


A6A17 


0955-01 17 


5 




BANDPASS FILTER, 300 MHZ 


28480 


0955-01 17 


A6A16 

A6J1 


9135-0108 


5 


■ 


FILTER, LOW PASS, 26 GHZ 
PART OF A6W16 (CAL OUTPUT) 


20480 


9135-0108 


A6JS 


1250-1251 


7 




ADAPTER-COAX STR F -SMA F-GMA 


28480 


1250-1251 


A6J3 


86290-60005 


7 


■ 


CONNECTOR, TYPE N (RF INPUT) (SEE FIGURE 
3 IN GENERAL PARTS LISTING SECTION 
FOR PARTS BREAKDOWN) 


28480 


86290-60005 


AbRt 


2100-1717 


4 


1 


RESI5T0R-VAR CONTROL CCP SOK 20X LIN 


2O4B0 


2100-1717 


A&UI 


85660-20073 


1 


1 


CABLE ASSEMBLY, J1 (RF INPUT) TO 
A6A2 (RF ATTENUATOR) 


28480 


85660-20073 


A6U2 


85660-20074 


2 


1 


CABLE ASSEMBLY, A6A2 (RF ATTENUATOR) TO 
A6A1 (RF SWITCH) 


28480 


85660-20074 


A6U3 


85660-20075 


3 


1 


CABLE ASSEMBLY, A6A1 (RF SWITCH) TO 
A6A0 (YTX) 


20480 


85660-20075 


A6U4 


85660-20079 


7 


1 


CABLE ASSEMBLY, A6A14 (LIMITER) TO 
A6A6, (FIRST CONVERTER) 


28480 


85660-20079 


A6U5 


05660-20076 


4 


1 


CABLE ASSEMBLY, A6A8 (YTX) TO A6A5(ACLU) 


28480 


85660-20076 


A6U<> 


85660-20077 


5 




CABLE ASSEMBLY, A6A5 (ACLU LO IN) TO 
Wit CABLE ASSEMBLY FROM AllAl 


28480 


85660-20077 


A6U7 


85660-20002 


2 


H| 


CABLE ASSEMBLY, A6A5 (ACLU) TO A6A6 
(FIRST CONVERTER) 


20480 


85660-20082 


A6U8 

AbU9 


85660-201 04 


9 




CABLE ASSEMBLY, 1ST LO OUTPUT 
NOT ASSIGNED 


28480 


85660-20104 


A6U1D 


85660-20081 


1 




CABLE ASSEMBLY, A6A1S (306 GHZ OPF) TO 
A6A4 (SECOND CONVERTER) 


20480 


85660-20001 


AbU1 1 


05660-60055 


3 




CABLE ASSEMBLY, GREEN, A6A9 (PHASE LOCK) 
TO A6A4 (SECOND CONVERTER) VTO 


20480 


85660-60055 


AbUlS 


85660-60097 


3 




CABLE ASSEMBLY, YELLOW , A6A4 ( SECOND CONV- 
ERTER) TO A6A9U1 (SAMPLER) 


28480 


85660-60097 


A6U13 


05660-201 13 


0 




CABLE ASSEMBLY, A6A5 (ACLU) TO A6A16 
(1.5 GHZ LPF) 


28480 


85660-20113 


A6U14 


85660-201 12 


9 




CABLE ASSEMBLY, A6A16 (1.5 GHZ LPF) 
TO A6A4 (SECOND CONVERTER) 


20400 


85660-201 la 


A6UtS 


85660-60057 


5 


1 


CABLE ASSEMBLY, BROWN, A6A4 (SECOND 
CONVERTER) TO A6A3 (LAST CONVERTER) 


2C480 


85660-60057 


A6U16 


85660-60058 


6 




CABLE ASSEMBLY, BLACK, CAL OUTPUT 


20480 


85660-60050 


A6U17 


05660-60056 


4 


■ 


CABLE ASSEMBLY, RED, A6A9 (PHAGE LOCK) 
TO A6A17 (300 MHZ BPF> 


20480 


85660-60056 


A6U18 


05660-60054 


2 


1 


CABLE ASSEMBLY, RED, A6A17 <300 MHZ BPF ) 
TO A6A3 (LAST CONVERTER) 


20430 


65660-60054 


A6UI9 


8120-2047 


1 


1 


CABLE ASSEMBLY, RIBBON, A6A12 (YTX 
DRIVER) TO A6A7(YTX CURRENT DRIVER) 


20480 


8120-2847 


A6U20 


1250-1397 


2 




ADAPTER-COAX RTANG M-SMA M-SMA 
(RF SNITCH) TO A6A14 (LIMITER) 


20480 


1250-1397 


A6US1 


85660-60060 


0 


1 


CABLE ASSEMBLY, WIRE HARNESS 

(A6R1,A6A1,A6A4 AND A6A5 TO A6A13J4) 


20480 


85660-60060 



■"Indicates Factory Selected Value 
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A6 

RF MODULE 



A6W15*' 

A6A3* 

A6W2Ht- 

A6W14*: 

A6W18*' 

A6A18* 



'TOTEM A 
POLE" i 
ASSEMBLY x i 
(SEE SHEET 
3 OF THIS I 
FIGURE) I 






'A6W15*A6W1* A6A4* A6W10* A6W8* A6W13* A6W7* A6W23* A6W20* A6A2* 



*REFEflTO INDIVIDUALTABS FOR PART NUMBERS. 



FIGURE 7. A6 RF MODULE, PARTS IDENTIFICATION (1 OF 7) 
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FIGURE 7. A6 RF MODULE, PARTS IDENTIFICATION (2 OF 7) 
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FIGURE 7. A6 RF MODULE, PARTS IDENTIFICATION (3 OF 7) 
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FIGURE 7. A6 RF MODULE, PARTS IDENTIFICATION {5 OF 7) 
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A6 

RF MODULE 



(2 PLACES) 




(2 PLACES) 



{2 PLACES) (2 PLACES) 



*REFERT0 INDIVIDUAL TABS FOR PART NUMBERS. 



FIGURE 7. A6 RF MODULE, PARTS IDENTIFICATION (6 OF 7) 
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HP Part 
Number 



0400-0009 

85660-00020 

85660-00015 

2360-0116 

85660-00023 

0520-0137 

2190-0890 

1400-0053 

85660-00021 

2200-0145 

2190-0003 

3050-0105 

1400-0942 

85660-20072 

0520-0130 

2360-0115 

2200-0105 

85660-00073 

85660-00055 

2360-0119 

2360-0122 

2360-0117 

3050-0010 

2950-0154 

2190-0054 

2360-0113 

2200-0151 

1400-0937 

85660-00014 

2200-0103 

1490-0968 

2190-0027 

0590-0061 

2950-0132 

2190-0104 

85660-00019 



Description 



Grommet, Rubber (For W2) 

Air Duct, RF Module 

Bracket, Main, RF Module 

Screw, Mach, 6-32, .312-IN LG, FLAT HD 

Heat Sink, YTX Current Driver 

Screw, Mach, 2-56, .75-IN LG, PAN HD 

Washer, Split, 2-56 (For screws (6) & (15)) 

Cable Clamp (For Screw (10)) 

Mounting Plate, 2nd Converter 
Screw, Mach, 4-40, .438-IN LG, PAN HD 
Washer, Split, 4-40 (For screws ( 10 ) & ( 27 )) 
Washer, Flat, 4-40 (For screw (10)) 
Component Clip (For A6A16) 

Mount, Microcircuit, “Totem Pole” 

Screw, Mach, 2-56, .375-IN LG, PAN HD 
Screw, Mach, 6-32, .312-IN LG, PAN HD 
Screw, Mach, 4-40, .312-IN LG, PAN HD 
Cover, RF Module PC Board 
Bracket, Connector, RF Module 
Screw, Mach, 6-32, .438-IN LG, PAN HD 
Screw, Mach, 6-32, .5-IN LG, FLAT HD 
Screw, Mach, 6-32, .375-IN LG, PAN HD 
Washer, Flat, 6-32 (For screw ( 22 )) 

Nut, Hex, Y 2 IN (For A6J1) 

Washer, Lock, Vi IN (For A6J1) 

Screw, Mach, 6-32, .25-IN LG, PAN HD 
Screw, Mach, 4-40, .75-IN LG, PAN HD 
Component Clip (For A6A17) 

Bracket, Front, RF Module 

Screw, Mach, 4-40, .25-IN LG, PAN HD 

Panel Bushing (For A6R1) 

Washer, Lock, .256 ID (For A6R1) 

Nut, Hex, 1/4 IN (For A6R1) 

Nut, Hex, 7/16 IN (For A6J3) 

Washer, Lock, 7/16 IN (For A6J3) 

Bracket, Attenuator, RF Module 




28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



28480 

28480 

28480 

28480 

28480 

28480 

28480 




28480 



28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



Manufacturer’s 
Part Number 



0400-0009 

85660-00020 

85660-00015 

2360-0116 

85660-00023 

0520-0137 

2190-0890 

1400-0053 

85660-00021 

2200-0145 

2190-0003 

3050-0105 

1400-0942 

85660-20072 

0520-0130 

2360-0115 

2200-0105 

85660-00073 

85660-00055 

2360-0119 

2360-0122 

2360-0117 

3050-0010 

2950-0154 

2190-0054 

2360-0113 

2200-0151 

1400-0937 

85660-00014 

2200-0103 

1490-0968 

2190-0027 

0590-0061 

2950-0132 

2190-0104 

85660-00019 



FIGURE 7. A6 RF MODULE, PARTS IDENTIFICATION (7 OF 7) 
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A6A3 Last Convertor 



RF SECTION 



A6A3 LAST CONVERTER, CIRCUIT DESCRIPTION 



The Last Converter has two main purposes: 1) to convert the 321.4 MHz IF signal from the A6 RF Module 
down to 21.4 MHz for processing by the IF-Display Section, and 2) to provide the means for correcting for 
variations in conversion loss versus frequency in the input circuitry. 

The Last Converter consists of 1 1 basic elements. They are a 321 .4 MHz amplifier, a 321 .4 MHz bandpass filter, 
a 321.4 to 21.4 MHz converter, a 21.4 MHz preamp, two pin diode attenuators, two pin diode controlled 
variable gain amplifiers, an output stage, a temperature compensation circuit, and power supply filtering. 



Power Supplies (K) 

The power supply filtering consists of series inductors and shunt capacitors (L21 - 24 and C49 - 53). In addition 
to this, R38 and VRl provide a 6.2V source used for biasing transistors. 

321.4 MHz Amplifier (A) 

The 321 .4 MHz amplifier consists of Q8 and its associated circuitry. Q7 provides bias for Q8 by setting the base 
current. 



321.4 MHz Bandpass Filter (B) 

The 321.4 MHz amplifier drives the 321.4 MHz bandpass filter which consists of L4-L8 and C8-C12. This 
filter is made up of five LC tank circuits coupled magnetically and capacitively. Capacitive coupling occurs 
through PC board traces on the circuit side of the PC board. Coupling into and out of the filter is done with 
tapped inductors L4 and L8. The filter is tuned by means of C8 - C12. 

321.4- 21.4 MHz Converter (C) 

The 321.4 MHz filter drives the 321.4 — 21.4 MHz converter. This converter consists of a packaged double 
balanced mixer, U 1 . The 300 MHz LO for this converter comes from the A6A9 Phase Lock. 

21 .4 MHz Preamplifier (D) 

The 321.4-21.4 MHz converter drives the 21.4 MHz preamp which consists of Q6 and its associated compo- 
nents. Q5 provides bias for Q6 by setting the base current. LIO, C22, and C23 form a series resonant circuit 
producing a notch in the frequency response of this amplifier at 10.7 MHz. This is to prevent the second 
harmonic of 10.7 MHz from causing a spurious response. 

Slope Attenuator (E) 

The 8566 is a harmonic mixing spectrum analyzer, and as such has five bands of frequencies to cover the range 
0 — 22 GHz. When changing from band to band, the conversion loss of the input mixer changes. Also within 
each band there are variations of conversion loss with frequency. 

The variations of conversion loss within each band are compensated by pin diodes CRl — CR4 and associated 
circuitry. Pin diodes have a property of changing RF impedance as their dc current is varied. Thus CR1/CR2 
and CR3/CR4 form the two elements of a voltage divider. The current through CR1/CR2 is fixed by RIO and 
Rll. The current through CR3/CR4 is determined by circuitry on the A6A11 Slope Generator. This forms a 
current controlled variable attenuator. Pin diodes CR1/CR2 are used in place of a fixed resistor to provide 
temperature tracking with CR3/CR4. 



A6A3 1 




RF SECTION 



Step Gain Amplifier #1 (F) and Step Gain Amplifier #2 (H) 

The variations of conversion loss from band to band are compensated for by two identical variable gain 
amplifiers made up of Q3 and QIO and associated circuitry (Q4 and Q9 are emitter follower buffers). A 
simplified circuit of one of these stages is shown in Figure 1 . The gain of this amplifier is determined approxi- 
mately by 



Impedance (CR8, CR9, and CRIO) 

Gam ~ 

Impedance (CR5, CR6, and CR7) 

The impedance of CR8, CR9, and CRIO is determined by R23 and temperature compensation circuitry (Ql). 

Impedance of CR5, CR6, and CR7 is determined by current from the step gain circuit on the A6A10 Relay 
Driver. 




FIGURE 1. STEPGAIN AMPLIFIER, SIMPLIFIEDSCHEMATIC 



Amplitude Calibration Attenuator (G) 

Q2 is an emitter follower buffer driving a second pin attenuator, CRl 1 - CRM. The current through CRl 1 and 
CR12 is determined by the front-panel control A6R1, AMPTD CAL. The current through CR13 and CRM is 
fixed by R27. This circuit provides for amplitude calibration of the instrument. 



21.4 MHz Output (J) 

Ql 1 and Q12 form the output stage for the Last Converter. Ql 1 is an emitter follower driving common emitter 
amplifier Q12. 

2 A6A3 
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RF SECTION 



Temperature Compensation Voltage Source (I) 

Q1 provides a voltage to set the current in CR8 — CRIO and CR15 — CR17. This voltage varies with tempera- 
ture, changing the gain of the two step gain amplifiers to compensate for gain changes with temperature 
elsewhere in the Last Converter. 
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A6A3 LAST CONVERTER REPLACEMENT 
NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 2. 



Removai 

1 . Remove ac line cords and RF Section bottom and right side covers. 

2. Disconnect cables ( 1 ): three from top of A6A9 Phase Lock assembly and two from A6A12 YTX Driver 
board. 

3 . Remove A6 RF Module PC cover plate by removing six screws (2). 

4. Remove A6A9 assembly and A6A10, A6A11, and A6A12 PC boards from the A6 RF Module. It is not 
necessary to disconnect the two cables (green and yellow) from the front side of the A6A9 Phase Lock 
assembly. 

5. Disconnect the following cables from the A6A3 Last Converter: 

2 (red) cable (3) 

1 (brown) cable (4) 

81 (gray /brown) cable (5) 

6. Remove two screws (7) and remove A6A3 Last Converter (6) from RF Module. 

Instailation 

7. When installing the A6A3 Last Converter, push Last Converter board into A6A13 Motherboard PC 
connector, replace two screws (7) and reconnect cables disconnected in step 5. 

8. Replace PC boards removed in step 4. Reconnect 5 (green) and 4 (yellow) cables to A6A9 Phase Lock if 
they were removed during removal of A6A3. 

9. Replace and secure A6 RF Module PC board cover with six screws (2). 

10. Reconnect cables (1) to A6A9 Phase Lock 2 ind A6A12 YTX Driver. Cables are color-eoded and eolor eodes 
are marked on PC board cover. 

1 1 . Replace bottom and right side covers on RF Section. Reconnect ac line cords. 
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TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A3 


85bbO-bOD03 


1 


1 


LAST CONUERTER ASSEMBLY 


28480 


85660-60003 


A6A3L1 


9135-0002 


8 


5 


FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-010 


A6A3L2 


9135-0002 


8 




FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-018 


A6A3L3 


9 135- 0 0 02 


8 




FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-018 


A6A3LA 


9133-0002 


8 




FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-018 


A6A3L5 


91 35-0002 


8 




FILTER -LOW PASS SOLDER -TER MS 


33095 


51-744-018 










MISCELLANEOUS PARTS 








2190-0557 


7 


3 


WASHER-LK INTL T NO . 10 ,195-lN-ID 


20400 


2190-0557 




2200-0140 


7 


34 


SCREW-MACH 4-40 .25-IN-LG 100 DEG 


28480 


2200-0140 




2200-0144 


1 


34 


SCREW-MACH 4-40 ,375-lN-LG 100 DEG 


28400 


2200-0144 




2930-007Q 


9 


3 


NUT -HEX-DBL-CHAM 10-32-TIID . 067-IN -THK 


284U0 


2958-0078 




eSbbO-00009 


1 


1 


COUER TOP 


28480 


85660-00009 




856b0-200b5 


1 


1 


COUER BOTTOM 


28400 


8S660-20065 




85660-20 066 


2 


1 


HOUSING 


28480 


85^j60~20 066 


A6A3A1 


85660-60002 


D 


1 


BOARD ASSEMBLY, LAST CONUERTER 


20480 


85660-60002 


A6A3A1C1 


01 60-3877 


5 


H 


CAPACITOR-FXD lOOPF +-20X 2D0UDC CER 


28480 


0160-3077 


A6A3A1C2 


0160-3870 


6 


8 


CAPACITOR -FXD lOOOPF +-20% lOOUDC CER 


28460 


0160-3870 


A6A3A1C3 


OlbO-3877 


5 




CAPACITOR-FXD lOOPF +-20% 200VDC CER 


28480 


0160-3877 


A6A3A1CA 


OlbO-3878 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


28480 


0160-3878 


A6A3A1CS 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


28400 


0160-3878 


A6A3A1C6 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


28400 


0160-3878 


A6A3A1C7 


0160-2246 


0 


1 


CAPACITOR-FXD 3.6PF +-.25PF 500VDC CER 


28480 


0160-2246 


A6A3A1CG 


0121-0452 


4 


5 


CAPACITOR-U TRMR-AIR 1.3-5.4PF 175U 


74970 


187-0103-028 


A6A3A1C9 


0121-0452 


4 




CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 


74970 


187-0103-020 


A6A3A1C10 


0121-0452 


4 




CAPACITOR-0 TRMR-AIR 1.3-5.4PF 175V 


74970 


187-01 03-028 


A6A3A1C11 


0121-0452 


4 




CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 


74970 


187-0103-020 


A6A3A1C12 


0121-0452 


4 




CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 


74970 


107-0103-028 


A6A3A1C13 


0160-0572 


1 


1 


CAPACITOR-FXD 2200PF +-20% tOOVDC CER 


28480 


0160-0572 


A6A3AtC1A 


0160-3879 


7 


31 


CAPACITOR-FXD ,01UF +-20% lOOVDC CER 


28480 


0160-3079 


A«>A3AlCir> 


0160-3B79 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3AtC1b 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28400 


0160-3879 


A<,A3A1C17 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


28480 


0160-3878 


A6A3A1C10 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3A1C19 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3A1C20 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOUDC CER 


28480 


0160-3879 


AbA3AlC21 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


28480 


0160-3979 


A6A3A1C22 


0160-3653 


5 


1 


CAPACITOR FXD 33PF +-5% 200VDC CER 0»-3t) 


28480 


0160-3653 


AbA3AlC23 


0121-0046 


2 


1 


CAPAClTOR-V TRMR-CER 9-35PF 200V PC--MTG 


52763 


304322 9/35PF N650 


A6A3A1CS4 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3A1C25 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3A1C26 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


2G4G0 


0160-3079 


A6A3A1C27 


OtbO-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


28480 


0160-3879 


A6A3A1C26 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28400 


0160-3879 


A6A3A1C27 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3079 


A6A3A1C30 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


26400 


0160-3878 


A6A3A1C31 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20480 


0160-3870 


A6A3A1C32 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


28480 


0160-3879 


A6A3A1C33 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3A1C34 


0160-3879 


7 




. CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


28480 


0160-3079 


A6A3A1C35 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


AbA3AlC36 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20Z lOOVDC CER 


28480 


0160-3879 


AbA3A1C37 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


AbA3AlC38 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-2DX lOOVDC CER 


28480 


0160-3879 


A6A3A1C3V 


0160-3879 


7 




CAPACITOR-FXO .OIUF +-20% lOOVDC CER 


28480 


0160-3079 


AbA3AlC40 


01i>0“3879 


7 




CAPACITOR rXD .OIUF ♦ -2051 lOOVDC CER 


2G4GO 


01f»0-3879 


AbASAlCAl 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


AbA3A1C42 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3A1C43 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20400 


0160-3878 


A6A3A1C44 


0160-3456 


6 


1 


CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


2848 0 


0160-3456 


AbA3AlC45 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


284B0 


0160-3879 


AbA3AlC4b 


0160-4892 


6 


2 


CAPACITOR -FXD lUF +--20X 25VDC CER 


28480 


0160-4892 


A6A3A1C47 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


20480 


0160-3079 


AbA3A1C40 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28400 


0160-3879 


AbA3AlC49 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28400 


0160-3879 


AbA3A1CflO 


0160-4892 


6 




CAPACITOR-FXD 1UF +-20% 25VDC CER 


28480 


0160-4892 


AbA3AlC51 


0 160-4084 


B 


1 


CAPACITOR-FXD . lUF +-20X 50VDC CER 


20400 


0160-4084 


A6A3A1CS2 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A6A3A1C53 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


AbA3AlC54 


0160-3879 


7 




CAPACITOR-FXD ,01UF +-20% lOOVDC CER 


284 8 0 


0160-3879 



■"Indicates Factory Selected Value 
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TABLE 1. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A3AJCR1- 

A6A3AtCR20 


1901-1070 


9 


20 


DIODE-PIN llOV 


28488 


1901-1070 


A6A3A1C1 


03b0-0124 


3 


1 0 


CONNECTOR -SGL CONT PIN . OA -IN-BSC-GZ RND 


28480 


0360-0124 


A6A3A1E2 


03b0-0124 


3 




CONNECTOR-SGL CONT PIN . 0 A- IN-BSC-SZ RND 


2OA0O 


0360-0124 


A6A3A1C3 


03b0-0124 


3 




CQNNECTOR-SGL CONT PIN . 04-IN-BSC-SZ RND 


284Q0 


0360-0124 


A6A3A1EA 


03fa0-0124 


3 




CONNECTOR-SGL CONT PIN . OA-IN-BSC-SZ RND 


28480 


0360- 0124 


A6A3A1E5 


03b0-0t24 


3 




CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 


2848 0 


0360-0124 


AbA3A1Ei> 


03b0-O12A 


3 




CONNECTOR-SGL CONT PIN , 0 A- IN-BSC -SZ RND 


28480 


0360-0124 


A6A3A1E7 


03b0-0124 


3 




CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 


20480 


0360-0124 


A6A3A1EQ 


03bO-012A 


3 




CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 


28AB0 


0360-0124 


A6A3A1E9 


0360-0124 


3 




CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 


23480 


0360-0124 


A6A3A1E1 0 


0360-0124 


3 




CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 


28480 


0360-0124 


A6A3A1E1 1 


9170-0027 


3 


6 


CORE-SHIELDING DEAD 


28480 


9170-0029 


A6A3A1E12 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A6A3A1E13 


9170-0027 


3 




CORE-SHIELDING BEAD 


28430 


9170-0 029 


A«>A3AIE1 A 


9170-0029 


3 




CORE- SHIELDING BEAD 


28480 


9170-0029 


A6A3A1E15 


9170-0029 


3 




CORE-SHIELDING BEAD 


28400 


9170-0029 


AbA3AlEt6 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A6A3AU1 


1250-1611 


3 


3 


CONNECTOR-RE SMB M PC 50-OHM 


2848 0 


1250-1611 


A6A3A1 J2 


1250-1611 


3 




CONNECTOR-RE SMB M PC SO-OHM 


28480 


1250-161 1 


A6A3A1J3 


12S0-1611 


3 




CONNECTOR-RF SMB M PC 50 -OHM 


28480 


1250-161 1 


AfaArjAILI 


91 00-2255 


4 


2 


INDUCTOR RF-CH-MLD 470NH lOX .105DX.26LG 


28480 


9100-2255 


A6A3A1LS 


9100-2891 


4 


1 


INDUCTOR RF-CH-MLD 50NH lOZ .105DX.26LG 


28480 


91 00-2991 


A6A3A1L3 


9100-2255 


A 




INDUCTOR RF-CH-MLD 470NH lOZ ,105DX.26LG 


20480 


91 00-2255 


A6A3A1L4 


85660-80002 


2 


2 


COIL TAPPED 


28480 


85660-80002 


A6A3A1LS 


85660-80001 


1 


3 


COIL FILTER 


28480 


85660-80001 


A6A3A1L6 


85660-80001 


1 




COIL FILTER 


28430 


85660-00001 


AfeA3AlL7 


85660-00001 


1 




COIL FILTER 


28480 


05660-80001 


A&A3AlLg 


05660-80002 


2 




COIL TAPPED 


28480 


85660-80002 


A6A3A1L9 


9100-2247 


A 


1 


INDUCTOR RF-CH-MLD lOONH lOZ .105DX.26LG 


28480 


9100-2247 


A&A3A1L1 0 


9140-0144 


0 


1 


INDUCTOR RF-CH MLD 4 . 7UH lOZ .105DX.26LG 


28480 


9140-0144 


A6A3A1L1 1 
A6A3A1U 2 


9100-1623 


8 


a 


NOT ASSIGNED 

INDUCTOR RF-CH-MLD 27UH 5Z .166DX.385LG 


284BO 


9100-1633 


A6A3A1 LI 3 


91 00-1623 


B 




INDUCTOR RF-CH-MLD 27UH 5Z .166DX.385LG 


28480 


7100-1623 


A6A3A1L1 A 


9100-1623 


8 




INDUCTOR RF-CH-MLD 27UH 5Z .166DX.385LG 


28480 


9100-1623 


A&A3A1L1 5 


9100-1623 


8 




INDUCTOR RF-CH-MLD 27UH 5Z .166DX.3Q5LG 


28400 


9100-1623 


fi6A3AlL16 
fi6fi3fl1L1 7 
06A3AIL18 


9100-1623 


8 


! 


NOT ASSIGNED i 

NOT ASSIGNED 

INDUCTOR RF-CH-MLD 27UH 5% .166DX.385LG 


20480 


9100-1623 


A6A3fllL19 


9100-1623 


a 




INDUCTOR RF-CH-MLD 27UH SX .166DX.385LG 


28480 


9100-1623 


A6A3A1L20 

A6A3A1L21 


9100-1623 


8 


1 


NOT ASSIGNED 

INDUCTOR RF-CH-MLD 27UH 5% .166DX.385LG 


28480 


9100- 1623 


A<)A3A1L22 


9100-1623 


8 




INDUCTOR RF-CH-MLD 27UH 5X .166DX.385LG 


28480 


9100-1623 


A6A3A1L23 


9100-1623 


0 




INDUCTOR RF-CH-MLD 27UH 5Z .166DX.385LG 


20400 


9100-1623 


A6A3A1L2A 


9100-1623 


8 




INDUCTOR RF-CH- MLD 27UH 5Z .166DX.305LG 


28480 


9100-1623 


A&A3A1Q1 


1854-0477 


7 


1 


TRANSISTOR NPN 2N2222A SI TO-10 PD=500MM 


04713 


2N2222A 


A6A3A1Q2 


1054-0345 


B 


6 


TRANSISTOR NPN 2N5179 SI TO -72 PD=20()MU 


04713 


2NS179 


A6A3A103 


1054-0345 


□ 




TRANSISTOR NPN 2N5179 31 TO-72 PD=200MU 


04713 


2N5179 


A6A3A1QA 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=20DMU 


04713 


2N5179 


A6A3A1QS 


1053--0281 


9 


2 


TRANSISTOR PNP 2N2907A SI TO-10 PD=400MU 


04713 


2N2907A 


A<>A3A1Q6 


1854-0247 


9 


2 


TRANSISTOR NPN SI TO-3V PD=1U FT=800MHZ 


28480 


1854-0247 


A6A3A1Q7 


1053-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-IB PD=400MW 


04713 


2N2907A 


A6A3A1Q0 


1854-0686 


0 


1 


TRANSISTOR NPN SI TO-72 PD=200MW FT=4GHZ 


20480 


1854-0686 


A6A3A1Q? 


1854-0345 


Q 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 


04713 


2N5179 


A6A3AigiO 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 


04713 


2N5179 


A6A3A1Q1 1 


1054-0345 


B 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 


04713 


2N5179 


A6A3A1Q1 2 


1054-0247 


9 




TRANSISTOR NPN SI TO-39 PD=1« FT=800MHZ 


28480 


1854-0247 


AbA3AlRt 


0757-0438 


3 


6 


RESISTOR 5.11K 1Z .125W F TC=0+ 100 


24546 


C4-1/B-T0-511 1-F 


A6A3A1R2 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0t-10O 


24546 


C4- 1/8-TO-51 11-F 


A6A3A1R3 


0757-0410 


9 


3 


RESISTOR 619 IZ .125U F TC=0t-lU0 


24546 


C4-1/8-T0-619R--F 


A6A3A1R4 


0690-3154 


0 


1 


RESISTOR 4.22K IX .125U F TC=0-t-100 


24546 


C4-1/8-T0-4221-F 


A6A3A1R5 


0690-8818 


3 


1 


RESISTOR 3.16 IZ . 1 25U F TC=0t -100 


28480 


0698-3818 


A6A3A1R6 


0690-0085 


0 


1 


RESISTOR 2.61K IZ .125W F TC=0+-100 


24546 


C4-1/B-T0-261 1-F 


A6A3A1R7 


0757-0440 


7 


1 


RESISTOR 7.5K IZ . 1 25U E TC=0>-100 


24546 


C4-1/8-TQ-7501-F 


AbA3A1RO 


0690-3431 


6 


1 


RESISTOR 23.7 IX .125U F TC-=0t-10O 


03088 


PME55-1/8-T0-23R7-F 


AbA3A1R7 


0757-0190 


2 


1 


RESISTOR 100 IZ . 5U F TC=0-i--100 


28481) 


0757-0198 


A6A3A1R10 


0757-0419 


y 


1 


RESISTOR 681 IZ .125U F TC=0-t-100 


24546 


C4-1/8-T0- 681R-F 


A6A3AtRt 1 


0757-0428 


1 


1 


RESISTOR 1.62K IZ .125U F TC=0+-100 


24546 


C4 -1/8-T0-1621 -F 


A6A3A1R12 


0757-0270 


9 


2 


RESISTOR 1.78K IX .125U F TC=Ot-100 


24546 


C4- 1/B-T0--17C1-F 


A6A3A1R13 


0757-0280 


3 


3 


RESISTOR IK IZ .125U F TC--»Oi -100 


24546 


C4-1/8-TO-10O1 -F 


A&A3A1R1 A 


0757-0430 


3 




RESISTOR b.llK IZ .125U F TC=0+-100 


24546 


G4-1/B-T0-51 1 1-F 


A6A3A1R1S 


0757-0438 


3 




RESISTOR 5. UK tZ .125U F TC=0+-100 


24546 


C4-1/8-T0-511 1--F 


Ab>A3AlR 1 b 


0757-0200 


7 


1 


RESISTOR 5.62K IZ .125W F TC=0-t-10 0 


24546 


C4--1 /B-TO-5621 -F 


AbA3AlRI7 


0757-0447 


A 


1 


RESISTOR 16. 2K IZ . 1 25U F TC=0-* -100 


24546 


C4-1/8-T0-1622-F 


AbA3AlRte 


0757-0410 


9 




RESISTOR 619 IX .125U F TC>^-0-t-100 


24546 


C4-1/0-TO-619R -F 


AbA3AlRI9 


0690-3441 


8 


1 


RESISTOR 215 IZ .125W F TC=Oi-100 


24546 


C4-1/8-T0-215R-F 


AbA3A1R20 


0698-31 32 


A 


2 


RESISTOR 261 IZ . 1 25W F TC'=0-»-100 


24546 


C4-l/'8-TU-261 0 - F 



*Indicates Factory Selected Value 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


At>A3AlRai 


0698-3155 


1 


2 


RESISTOR 4.64K IX ,125W F TC=0*-100 


24546 


C4-1/8-T0-4641-F 


A6A3A1R22 


0690-3446 


3 


1 


RESISTOR 303 IX .125U F TC=Oi-100 


24546 


C4 ■l/'8-T0-3B3R-F 


A6A3A1RS3 


0699-3162 


0 


2 


RESISTOR 46,4I< IX .125U F TC=0-*-10 0 


24546 


C4-l/a-T0-4642-F 


A6A3A1R24 


0757-0416 


7 


2 


RESISTOR 511 IX .12SU F IC=0+-100 


24546 


C4 -1/8-T0-511R-F 


A6A3A1R25 


0757-0416 


7 




RESISTOR 511 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


A6A3A1R26 


0757-0430 


3 




RESISTOR 5.11K IX .125U F TC=0+-100 


24546 


C4 -l/a-T0-5ll 1-F 


AfoA3AlR27 


0690-3449 


6 


1 


RESISTOR 2B.7I< 1% .125W F TC=0+-100 


24546 


C4-1/0-TO-2872-F 


A6A3A1R26 


0757-0278 


9 




RESISTOR 1.78K 1% .125W F TC=0i-100 


24546 


C4 -1/8-T0-1781-F 


A6A3A1R29 


0757-0280 


3 




RESISTOR IK IX . 1 25W F TC=0+-100 




C4- 1/8-TO-lOOl-F 


A6A3A1R30 


0698-3132 


4 




RESISTOR 261 1% .125U F TC=0t 100 


24546 


C4 l/8-T0-2610 -F 


A6A3A1R31 


0698-3155 


1 




RESISTOR 4.64K IX ,125U F TC=0-t-100 


24546 


C4-1/0-TO- 4641-F 


A6A3A1R32 


0757-0418 


9 




RESISTOR 619 IX . 1 25W F TC-»0t-100 


24546 


C4-1/O-T0-619R-F 


AfcA3AlR33 


0698-3162 


0 




RESISTOR 46.4K IX .125U F TC=0*-100 


24546 


C4 ■1/0-TO-4642-F 


AbA3AlR34 


0757-0417 


Q 


1 


RESISTOR 562 IX . 1 25U F TC=0t-100 


24546 


C4-1/8-T0-562R F 


A&A3A1R3a 


0698-0083 


0 


1 


RESISTOR 1.96K IX ,125U F TC=0*-100 


24546 


C4-1/8-T0-1961-F 


A6A3A1R3& 


0690-3439 


4 


1 


RESISTOR 178 IX .125W F TC=0+-100 


24546 


C4-1/0-TO-178R-F 


A6A3A1R37 


0757-0394 


0 


2 


RESISTOR 51.1 IX ,125W F TC=0-t~100 


24546 


C4-1/0-TO-51R1-F 


A6A3A1R30 


0757-0014 


9 


1 


RESISTOR 511 IX , 5W F TC=0+-100 


20400 


0757-0814 


A6A3A1R39 


0757-0442 


9 


3 


RESISTOR lOK IX ,125W F TC=0+-100 


24546 


C4- 1/8-TO-l 002-F 


A6A3A1R40 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-10O2-F 


A6A3A1R41 


0757-0790 


8 


1 


RESISTOR no IX ,5U F TC=0i-100 


20400 


0757-0798 


A6A3A1RA2 


0757 0430 


3 




RESISTOR 5.11K 1% .125W F TC=0<-100 


24546 


C4-1/8-T0-511 1 -F 


A(>A3A1RA3 


0757-0200 


3 




RESISTOR IK IX ,12SW F TC=0^-100 


24546 


C4-1/8-T0-1001 -F 


A6A3A1RA4 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0 f-100 


24546 


C4 1/B-T0-I002-F 


A6A3A1R4S 


0690-4037 


0 


1 


RESISTOR 46.4 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-46R4-F 


A6A3A1R46 


0757-0394 


0 




RESISTOR 51.1 1% .125U F TC=0+-100 


24546 


C4-1/O-T0-51R1-F 


A6A3A1U1 


0955-0004 


5 


1 


MIXER DBL BAL S BARR DIODE; P=2D0MW MAX 


28480 


0955-0084 


A6A3A19R1 


1902 -0625 


0 


1 


DIODE -2NR 1N829 6.2V 5X DO -7 PD=.25U 


04713 


1NB29 










MISCELLANEOUS PARTS 








1205-0226 


9 




HEAT SINK SGL T0-5/T0-39 -CS 


28480 


1205-0226 



♦Indicates Factory Selected Value 
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FIGURE 3. A6A3 UST CONVERTER ASSEMBLY, PARTS IDENTIFICATION (2 OF 2} 
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FIGURE 5. A6A3A1 LAST CONVERTER BOARD, COMPONENT LOCATIONS 
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A6A7 YTX Current Driver 
A6A5 ACLU A6A8 YTX 




RF SECTION 



A6A7 YIG-TUNED MIXER (YTX) CURRENT DRIVER, CIRCUIT DESCRIPTION 



The YTX Current Driver has three functions: 1) to provide the output stage for the A6A8 YTX coil, 2) to 
provide filter circuitry for the YTX, and 3) to provide control circuitry for the YTX heater. 

YTX Drive Output (B) 

The YTX drive output consists of Q5, Q6, R14 — R17, VR4, and CR3. Q5 and Q6 form a darlington transistor 
driven by the A6A12 YTX Driver. R14- R17 2 ire four 100-ohm ten-watt resistors connected in parallel to form 
a 25 -ohm resistor which is used to sense the current in the YTX coil. This sense signal is fed back to the YTX 
Driver. Four resistors are used for power handling capability and temperature stability. VR4 and CR3 limit the 
flyback voltage produced across the YTX coil during scan reset and prevent breakdown of Q5 and Q6. 

Filter Capacitor Drive (A) 

When the spectrum analyzer is set to narrow spans and narrow resolution bandwidths, hum and noise in the 
YTX drive circuitry which FMs the YTX can introduce phase noise and line frequency sidebands onto a 
displayed signal. To prevent this occurrence, a large filter capacitor, A6A7C1, is connected across the YTX coil 
by switch Q8 whenever the resolution bandwidth is 100 Hz or less. 

Q8 is controlled from A6A1 1 Slope Generator through Q2, Q3, and Q4. When the resolution b 2 mdwidth is 100 
Hz or less, the filter capacitor is connected before the start of a scan and disconnected at the end of a scan so 
that the scan reset and hysteresis correction can be performed. 

YTX Heater Control (C) 

The YTX heater control is a feedback circuit designed to maintain the center support of the YTX at a constant 
75°C, as the ambient temperature ranges from 0“ to 55°C. The green LED, DSl, indicates that current is flowing 
properly in the heater. Red LED, DS2, indicates the circuit is saturated, putting maximum power into the heater. 

The heater ring of the YTX has a 450-ohm thin-film heater resistor, and a thermal sensor with a positive 
temperature coefficient. The resistance versus temperature characteristics of the thermal sensor are shown in 
Figure 1 . 




FIGURE 1. YTX THERMAL SENSOR RESISTANCE VS. TEMPERATURE CHARACTERISTICS 
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RF SECTION 



Op-amp Ul, with R2, R3, R4, Ql, and Q7 becomes an amplifier with a gain of about 127. In addition, R2 and 
R3 set a reference voltage at the negative input of the amplifier. Darlington Ql and Q7 is able to provide the 
large currents required to heat the heater resistor to 75°C. VR2 and R5 offset the op-amp output voltage to be 
within range of the output stage (0 to - 40 volts). CRl protects the op-amp input. 

The circuit operates as follows: If the heater ring is cool (as at turn-on, etc.), the divider formed by R1 and the 
sensor (described above) outputs a voltage that is less than the reference at the minus input to the amplifier. This 
causes the amplifier output to swing negative, thus drawing more current through the heater resistor, heating up 
the sensor, causing it to increase its resistance. This raises the voltage at the R1 /sensor divider output until it 
exactly equals that of the reference divider R2/R3. In general, small temperature errors are manifested as a 
small voltage between pins 2 and 3 of the op-amp (its input). This error is amplified and applied to the heater 
resistor with the appropriate sign to eliminate the error. 



2 
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A6A8 YIG-TUNED MIXER (YTX), 

A6A5 AMPLIFIER/COUPLER/LOAD UNIT(ACLU), CIRCUIT DESCRIPTION 

The YTX consists of a three-pole tunable bandpass filter and a single diode microwave harmonic mixer. The 2 
to 6 GHz local oscillator (LO) signal enters the ACLU, and is amplified and coupled into the YTX to turn its 
diode on ^d off at the LO rate. The diode conduction angle is adjusted with DC diode bias to be optimum for 
the harmonic of the LO being used. The incoming microwave signal passes through the bandpass filter, through 
the mixer diode, as it switches on and off, and into the precision 50ft load of the ACLU. The IF signal at 321.4 
MHz travels down the same line as the LO, but at 321 .4 MHz the parallel LC below the 50fi resistor resonates to 
transform the YTX diode’s IF impedance down to match the 50ft load presented to the ACLU output. 

The purpose of the three-pole filter is twofold: to reject the image response of the mixer 642.8 MHz away from 
the desired signal; and to reject the LO signed that would otherwise come out the mixer’s microwave input port, 
and thus out the instrument front panel. 



HANDLING THE YIG-TUNED MIXER 



CAUTION 



The YIG Tuned Mixer (YTX) contains an extremely small and sensitive diode. 
A reverse voltage in excess of 3 volts may damage it. It is connected directly 
to the center conductor of the LO/IF connector, and is especially suscepti- 
ble to blowout from electrostatic discharge. Before connecting any coaxial 
cable to the YTX, connect the YTX BIAS pin to ground, discharge the coaxial 
cable by connecting the center conductor to ground (YTX body), then simul- 
taneously touch both to chassis ground and/or the YTX package. It is recom- 
mended that the other end of the cable be connected first before going 
through this procedure. 

Once the cable from the YTX to the ACLU is properly installed, the BIAS pin 
of the ACLU is directly connected to the YTX diode. Therefore, treat the 
BIAS pin with extreme caution, especially avoiding electrostatic discharge. 
As a general rule, connect all devices to the chassis before connecting to or 
touching the BIAS pin on the ACLU. 
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A6A5 AMPLIFIER/COUPLER/LOAD UNIT(ACLU) REPLACEMENT 



NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 2. 



Removai 

1 . Remove ac line cords and RF Section bottom cover. 

2. Disconnect connectors (4) and (8), single-pin connector (2), and double-pin connector (3) from Second 
Converter. 

3 . Disconnect the remaining cables from Second Converter: 

1 (brown) cable from .321 OUT (7) 

4 (yellow) cable from TUNE (9) 

4. Remove ACLU cover-plate by removing four screws (5) as shown in View A. 

5. Disconnect five connectors (1 0), three 92 (white/red) single-pin connectors (11), and one 8 (gray) single-pin 
connector (12). (Refer to View B.) 

6. Release ACLU by removing two screws (1 3) shown in View B. 

Installation 

7. Secure new ACLU on mounting bracket with two screws (1 3), and reconnect the cables and wires removed 
in step 5. 

8. Replace ACLU cover-plate with four screws (5) shown in View A. 

9. Reconnect connector (1), 5 (green) cable, connector (4), single-pin connector (2), and double-pin connector 
(3) to Second Converter. 

10. Reconnect the following cables to Second Converter: (Refer to View A.) 

1 (brown) cable to .321 OUT (7) 

1 (brown) cable to .321 IN (8) 

4 (yellow) cable to TUNE (9) 

1 1 . Replace bottom cover and ac line cords. 



) 
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FIGURE 2. A6A5 ACLU REPLACEMENT 
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A6A7 YTX CURRENT DRIVER REPLACEMENT 
NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 3. 

Removal 

1 . Remove ac line cords and RF Section bottom cover. 

2. Disconnect cable (1) between A1 1 YTO Loop and RF Module. 

3 . Disconnect 5 -pin connector (2) and ribbon cable (3) from A6A7. 

4. Remove two screws (4) and remove A6A7 from RF Module. 

Installation 

5 . Place A6A7 in RF Module and replace two screws (4). 

6. Reconnect 5-pin connector (2) and ribbon cable (3) to A6A7. 

7 . Reconnect cable (1 ) between A 1 1 YTO Loop and A6 RF Module . 

8. Replace bottom cover on RF Section and reconnect ac line cords. 




FIGURE 3. A6A7 YTX CURRENT DRIVER REPLACEMENT 
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A6A8 YTX REPLACEMENT 



NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 4. 



Removal 

1 . Remove ac line cords, separate instrument sections, and remove top and bottom covers from RF Section. 

2. Disconnect cable (1 ) between A1 1 YTO Loop and RF Module. 

3. Remove five cables from RF Module PC boards; three from A6A9 Phase Lock and two from A6A12 
YTX Driver. 

4. Remove RF Module PC board cover by removing six screws (2). 

5 . Remove A6 A9 assembly and A6 A 1 0, A6 A 1 1 , and A6A 1 2 PC boards . 

6. Disconnect 4 (yellow) cable and 5 (green) cable from 2nd Converter to release A6A9 assembly. 

7. Remove ribbon cable (3) between A6A7 YTX Current Driver and motherboard. 

8. Disconnect 5-pin connector (4) from A6A7 and remove A6A7 by removing two screws (5). 

! CAUTION |i 

The A6A8 YTX contains an extremely sensitive diode located inside the LOI 
IF connector. This diode is highly susceptible to blow-out from static dis- 
charge. Be very careful when handling the YTX to avoid damaging this 
diode. 

9. Disconnect all cables from A6A8 YTX. 

10. Disconnect bus cable (6) from motherboard. 

1 1 . Remove two screws (7) holding YTX to motherboard. 

12. Remove YTX from RF Module. 

Installation 

13. Place YTX in RF Module. Be sure insulator is properly installed between YTX and motherboard. 

14. Replace two screws (7) to attach YTX to motherboard. 

1 5 . Reconnect bus cable (6) to motherboard. 
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CAUTION 



The A6A8 YTX contains an extremely sensitive diode located inside the LOI 
IF connector. This diode is highly susceptible to blow-out from static dis- 
charge. Be very careful when connecting cables to the YTX to avoid 
damaging this diode. Ground (discharge) all cables before connecting them 
to the YTX. 



16. Reconnect coaxial cables to YTX, 

17. Place A6A7 YTX Current Driver in RF Module and secure with two screws (5). 

1 8 . Reconnect 5 -pin connector ( 4 ) to A6 A7 . 

19. Replace ribbon cable (5) between A6A7 and motherboard. 

20. Replace A6A9 assembly and A6A10, A6A1 1 , and A6A12 PC boards. 

21 . Reconnect 4 (yellow) cable and 5 (green) cable to 2nd Converter. 

22. Replace RF Module PC board cover and secure with six screws ( 2 ). 

23. Reconnect five cables to RF Module PC boards; three to A6A9 Phase Lock and two to A6A12 YTX 
Driver. Cables are color-coded and color codes are labeled on PC board cover. 

24. Reconnect cable ( 1 ) between All YTO Loop and RF Module. 

25. Replace top and bottom covers on RF Section, recombine instrument sections, and reconnect ac line 
cords. 



8 A6A7/A6A5/A6A8 




RF SECTION 




FIGURE 4. A6A8 YTX REPLACEMENT 
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TABLE 1 . REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ft6A7 


83660-60128 


1 


■ 


DBARD ASSEMBLY, YIG-TUNED 


28400 


85660-60128 






n 




MIXER (YTX) CURRENT DRIVER) 






A6A7C1 


0180-0094 


H 




CAPACITOR -FXD 100UFi75-10% 25VDC AL 


56289 


30D107G025DD2 


A6A7CR1 


1901-1067 


R 




DIODE-SUITCHING 125V 175MA 60N5 DO-35 


07263 


FDH444 


A&A7CR2 


1901-1067 


M 




DIODE-GUITCHING 125V 175MA 60NS DD-35 


07263 


FDH444 


AtiA7CR3 


1901-1067 


D 




DIODE-SUITCHING 125V 175MA 60NS DO- 35 


07263 


FDH444 


A6A7D51 


1990-0485 


5 


1 


LED-LAMP LUM-INT=800UCD IF=30MA-MAX 


28480 


S082-49G4 


A6A7DS2 


1990-0486 


6 


1 


LED-UAMP LUM-1NT=1MCD IF<=20MA-MAX BVR=5V 


20480 


5002-4684 


A6A7J1 


1231-5146 


9 


1 


CONNECTOR 6 -PIN M POST TYPE 


28400 


1251-5146 


A6A7J2 


1251-5144 


7 


1 


CONNECTOR 14-PlN M POST TYPE 


20400 


1251-5144 


A6A7Q1 


1953-0281 


9 


2 


TRANSISTOR PNP 2N2907A SI TO-18 PD=400MU 


04713 


2N2907A 


A6A7Q2 


1053-0201 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400MU 


04713 


2N2907A 


A6A7Q3 


1834-0477 


7 


1 


TRANSISTOR NPN 2N2222A SI TO-18 PD=500MU 


04713 


2N2222A 


A6A7Q4 


1853-0038 


4 


2 


TRANSISTOR PNP SI TO-39 PD=1U FT=100MHZ 


20480 


1053-0038 


A6A7Q5 


1853-0030 


4 




TRANSISTOR PNP 31 TO-39 PD=tU FT=100MH7. 


20400 


1853-0038 


A6A7Q6 


1053-0391 


2 


1 


TRANSISTOR PNP 2N6051 SI DARL TO-3 


04713 


2N6051 


A6A7Q7 


1853-0413 


9 


1 


TRANSISTOR PNP 2N6049 SI TO-66 PD=75U 


28400 


1853-0413 


A6A7QB 


1004-0282 


5 


1 


THYRISTOR-TRIAC 2N6073 


04713 


2N6073 


A6A7R1 


0698-3157 


3 


2 


RESISTOR 19. 6K IZ . 1 25U F TC=0t-100 


24546 


C4 1/8-T0-1962-F 


A6>A7R2 


0757-0447 


4 


1 


RESISTOR 16. 2K IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1622- F 


A6A7R3 


0757-0421 


4 


1 


RESISTOR 825 1% .125U F TC=0(-100 


24546 


C4 -1/B-T0-Q25R -F 


A6A7R4 


0757-0465 


6 


1 


RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/B-T0- 1003 -F 


A6A7R5 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=0»--100 


24546 


C4 -1/0-TO-1962-F 


A6A7R6 


0698-3438 


3 


1 


RESISTOR 147 IX .12SU F TC-0+-100 


24546 


C4-1/0-TO-147R-F 


A6A7R7 


0757-0416 


7 


2 


RESISTOR 511 IX .125U F TC=0t-100 


24546 


C4-1/Q-T0-511R-F 


A4,A7R8 


0757-0458 


7 


2 


RESISTOR 51. IK IX . 1 25W F TC=0+-t00 


24546 


C4- 1/9-T0-51 12-F 


A6A7R9 


0757-0442 


9 


2 


RESISTOR lOK IX .125U F TC=0t-100 


24546 


C4 1/8-TO- 1002 F 


A6A7R1 0 


0757-0458 


7 




RESISTOR 51. IK IX .125U F TC=0*-t00 


24546 


C4 1/8-T0-5112-F 


A6A7R11 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0«--100 


24546 


C4-1/8-TO-1002-F 


A6A7RI2 


0698-3635 


2 


1 


RESISTOR 680 5X 2W MO TC=Ot-200 


20480 


0690-3635 


A6A7R13 


0757-0438 


3 


1 


RESISTOR 5.1 IK IX .125U F TC=0+--100 


24346 


C4-1/8-T0-311 1 -F 


A6A7R1 4 


0811-0653 


0 




RESISTOR 100 IX 12U PU TC■=0^-5 


20400 


0011-0653 


A6A7R15 


0011-0653 


0 




RESISTOR 100 IX 12U PU TC=0*--5 


20400 


081 1-0653 


A6A7R16 


0811-0653 


0 




RESISTOR 100 IX 12U PU TC=0+-5 


28480 


0811-0653 


A6A7R17 


081 1-0653 


0 




RESISTOR 100 1% 12U PU TC=0t -5 


20480 


001 1-0653 


A«.A7R18 


0757-0401 






RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-101-F 


AfcA7R19 


0698-0082 


Q 




RESISTOR 464 IX .125W F TC=0+-100 


24546 


C4 -1/8-T0-4640-F 


A6A7R20 


0757-0416 


U 




RESISTOR 511 IX .125U F TC“0t-100 


24546 


C4-1/8-T0-511R-F 


A6A7R21 


0698-3395 


H 




RESISTOR 34.0 IX . 5U F TC^Oi-100 


20400 


069B-339S 


A<iA7Ul 


1926-1058 


H 




IC OP AMP CP B-TO-99 PKG 


2940 0 


1026-1058 


A6A7yRl 




R 




NOT ASSIGNED 






A6A7VR2 


1902-3279 


R 




DIODE-ZNR 28.7V 5X DO-35 PD=.4U 


28400 


1902-3279 


A6A7VR3 








NOT ASSIGNED 






A6A7VR4 


1902-0644 


3 




DIODE-ZNR 1N5363B 30V 5X PD-5U TC=<29MV 


20480 


1902-0644 










MISCELLANEOUS PARTS 








0340-0162 


7 




INSULATOR-XSTR ALUMINUM 


28480 


0340-0162 




2190-0014 


1 


8 


UASHER -LK INTL T NO. 2 .089 IN- ID 


28430 


2190-0014 




0340-1064 


0 


4 


INSULATOR-FLG-BSHG NYLON 


28480 


0340-1064 




2200-0109 


8 


4 


SCREU--MACH 4-40 .438 -IN -LG PAN-HD-POZI 


00000 


ORDER BY DESCRIPTION 




0380-1602 


6 


4 


STANDQFF-RVT-ON .1-lN-LG 4- 40-THD 


20480 


0380-1602 




85660-00023 


9 


1 


HEAT SINK CR DR 


20400 


65660-00023 




0520-0128 


7 


8 


SCREW -MACH 2-56 .25-IN-LG PAN-HD-PD7.I 


00000 


ORDER BY DESCRIPTION 




0610-0001 


6 


8 


NUT-HEX-DBL-CHAM 2-56 -TIID . 062-IN THK 


OOQOO 


ORDER BY DESCRIPTION 




1200-0043 


8 


1 


INSULATOR-XSTR ALUMINUM 


28480 


1200-0043 




1200-0081 


4 




INSULATOR -FLG BSHG NYLON 


284U0 


1200-0081 



"Indicates Factory Selected Value 
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FIGURE 5. A6A7 YTX CURRENT DRIVER, PARTS IDENTIFICATION (1 OF 2} 
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RF SECTION 



Item 


HP Part 
Number 


M 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


1 


2200-0107 


H 


Screw, Mach, 4-40, .375-IN LG, PAN HD 




2200-0107 




0520-0128 


H 


Screw, Mach, 2-56, .25-IN LG, PAN HD 




0520-0128 




2190-0014 


H 


Washer, Lock, 2-56, (For screw (2)) 


28480 


2190-0014 




1200-0043 


8 


Insulator, Transistor (For Q6) 


28480 


1200-0043 




2200-0109 


8 


Screw, Mach, 4-40, .438-IN LG, PAN HD 


28480 


2200-0109 




85660-00023 


9 


Heat Sink, YTX Current Driver 


28480 


85660-00023 




0610-0001 


6 


Nut, Hex, 2-56 (For screw (2)) 


28480 


0610-0001 


8 


0340-0162 


7 


Insulator, Transistor (For Q7) 


28480 


0340-0162 


9 


0340-1064 


0 


Insulator, Bushing (For Q6 & Q7) 


28480 


0340-1064 



FIGURE 5. A6A7 YTX CURRENT DRIVER, PARTS IDENTIFICATION (2 OF 2) 
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RF SECTION 



A6A7 

YTX CURRENT DRIVER 
85660-60128 



0 ® 

w DS2 

DSl (RED) 

(GREEN) 0N=HEATER 

0N=HEATER ON CONTROL SATURATED 

\ 






PC BOARD SIDE 



(SIGNAL AND HEATER 
CONNECTIONS) 




/ 




J2 




(POWER AND GROUND 




CONNECTIONS) 


HEATSINK SIDE 




FIGURE?. A6A7 YTX CURRENT DRIVER, COMPONENT LOCATIONS 
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RF SECTION 



A6A9 PHASE LOCK, CIRCUIT DESCRIPTION 



The A6A9 Phase Lock has three major functions: 1) to provide the 100 MHz calibrator signal to the instrument 
front panel, 2) to provide a 300 MHz local oscillator to the Last Converter, and 3) to phase-lock the second 
converter loc^ oscillator to the 100 MHz internal reference. 



100 MHz Buffer Amplifier (A) 

The 100 MHz buffer amplifier Q1 amplifies the frequency reference from the A7A2 VCXO assembly. Low-pass 
matching network, LI and C4, provides a 50-ohm input impedance. Transformer T1 acts as a power divider, 
supplying the 100 MHz signal to both the Driver circuit and the Phase Lock circuit. 

Driver (C) 

Transistor Q2 amplifies the 100 MHz from the Buffer Amplifier. Power divider T2 drives both the 100 MHz 
Calibrator and the 300 MHz LO circuit. 



100 MHz Calibrator (D) 

The Calibrator circuit consists of a differential amplier, Q3A and Q3B, followed by a low-pass filter. Low-pass 
filter C19, L8, C20, L9, and C22, eliminates higher order harmonics on the front panel calibrator output. 
Potentiometer R1 1 sets the gain of Q3. 



Tripler (G) 

With the 100 MHz input from the Driver circuit, the Tripler produces a 300 MHz output. Inductor LIO and C24 
are used for impedance matching. The output tank circuit, formed by Lll and the output capacit 2 Uice of 
transistor Q4, resonates at 300 MHz. Capacitor C29 adjusts the loading of the stage and couples the output to 
the Power Amplifier. 

300 MHz Power Amplifier (H) 

The output of the 300 MHz Power Amplifier, approximately -i- 20 dBm, is the local oscillator for the A6A3 Last 
Converter. Capacitor C30 reduces the sub-harmonic content of the output. The output filter C52, L21, and 
C53, reduces higher order harmonics while maintaining a 50-ohm output impedance. 

Sampler Driver (B) 

Amplifier U2 drives the sampler step recovery diode in function block E with the 100 MHz frequency reference. 
Capacitors C8, C9, and L4 match the forward biased impedance of the diode to U2. Resistor R5 loads the 
output Qf U2 during the diode’s reverse biased condition. 

Sampler (E) and Loop Integrator (F) 

The output of the sampler is a dc voltage proportional to the phase difference between the 33rd harmonic of the 
100 MHz reference and the 3.3 GHz output of the second converter local oscillator (A6A4). Integrator U3 
supplies a tune voltage to the second converter local oscillator. This phase locks the oscillator to the 100 MHz 
frequency reference. Potentiometer R38 adjusts the output bcilance of the sampler. Capacitor C46 is the integra- 
tor capacitor for U3. 
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RF SECTION 



Aided Acquisition and Unlock Detector (I) 

The output tune voltage from the Loop Integrator (function block F) becomes —25 V when the second con- 
verter local oscillator is unlocked (A6A4). The Aided Acquisition circuitry detects this condition and retunes the 
oscillator within the capture range of the phase-lock loop. The Aided Acquisition circuitry also controls the 
Lock Indicator (function block J). 

Negative Rail Detector and One Shot: The Negative Rail Detector U4A is an inverting comparator. The thresh- 
old voltage at pin 5 is set at — 23.5V. During unlock, the input of U4A becomes more negative than the threshold 
voltage and the comparator output becomes positive. Resistor R21 provides positive feedback, stabilizing the 
circuit. Resistors R25 and R26 form a voltage divider reducing the input to U4B below the value of the power 
supplies. The positive output of U4A triggers One Shot multivibrator U4B. The negative output of U4B for- 
ward biases diodes CRl and CR2. The diodes become a constant current source for integrator capacitor C46 
(function block F), causing a positive direction search ramp of voltage at the output of U3. This search ramp 
tunes the second converter local oscillator through the capture range of the phase-lock loop. 

If the loop does not phase-lock on the search ramp, the tune voltage will remain positive until the One Shot 
recovers, reverse biasing CRl and CR2. The output of U3 then becomes negative (unlock condition), causing 
the Aided Acquisition circuitry to repeat the search cycle until phase-lock occurs. This results in a sawtooth tune 
waveform with a period of approximately 4 msec. 

The One Shot on time, controlled by R24 and C38, is approximately 1 msec. This is the time it takes for the 
voltage on pin 7 to decay to - 25V to less than - 20V. During this time, the input to U4C has become - 20V due 
to the positive tune voltage ramp. In high band, the PIN signal goes negative, which disables the search ramp 
and unlock detector through CR3. 

Switch and Unlock Detector: When unlock occurs, the output of U4B becomes low, causing U4C to have a low 
output. The output of U4D becomes positive, turning off Q5. If no lock occurs on the search ramp, capacitor 
C37 keeps Q5 off until the next search cycle begins. 

Lock Indicator (J) 

In the locked condition, Q5 is forward biased, grounding the HULH line and turning on DSl. During an 
unlock condition, the output of U4D is -1- 5V, which turns off Q5. This turns off Lock Indicator DSl and raises 
HULH, indicating to the processor that an HET unlock has occurred. 
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RF SECTION 



TABLE 1. REPLACEABLE PARTS 










00013 



Reference 

Designation 


HP Part 
Number 


o o 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A9 


8S6G0-G022G 


0 


1 


PHASE LOCK ASSEMBLY 


28480 


85660-60226 


A6A9DS1 


1990-0485 


5 


1 


LED-LAMP I.UM-INT-800UCD IF’30MA-MAX 


28480 


5082-4984 


ft6A9J1 


1250-0544 


9 


3 


CONNECTOR-RF SM-SNP M SGL-HOLE-FR 50-OHM 


28480 


1250-0544 


A6A9J2 


1250-0544 


9 




CONNECTOR-RF SM-SNP M SGL-HOLE-FR 50-OHM 


28480 


1250-0544 


ft6A9J3 


1250-0544 


9 




CONNECTOR-RF SM-SNP M SGL-HOLE-FR 50-OHH 


28480 


1250-0544 


AGA9L1- 








NOT ASSIGNED 






A6A9L13 








NOT ASSIGNED 






A6A9L 1 4 


9135-000? 


8 


5 


FILTER-LOW PASS SOLDER- TERMS 


33095 


51-744-018 


fl6A9L15 


9135-0002 


8 




FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-018 


AGA9LI6 


9135-0002 


8 




FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-018 


AGA9L17 


9135-0002 


8 




FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-018 


AGA9L18 


9135-0002 


8 




FILTER-LOW PASS SOLDER-TERMS 


33095 


51-744-018 


A6A9U1 


1813-0213 


3 


2 


IC WIDEBAND AMPL TO-39 PKG 


04713 


MWA130 


AGA9U2 


1813-0213 


3 




IC WIDEBAND AMPL TO-39 PKG 


04713 


MWA130 


A6A9TB1 


85GGO-G0008 


6 


1 


BOARD ASSEMBLY, SAMPLER 


28480 


85GG0-G0008 


AGA9TBIU1 


508G-7097 


6 


1 


SAMPLER 2-6.5 GHZ (PREFERRED) 


28480 


5086-7097 


AGA9TB1U1 


508G-7292 


3 


1 


SAMPLER 2-6.0 GHZ 


28480 


5086-7292 










(ALTERNATE FOR 5086-7097) 














A6A9 MISCELLANEOUS PARTS 








85660-00070 


6 


1 


COVER, PHASE LOCK ASSEMBLY 


28480 


85660-00070 




85G60-20205 


1 


1 


COVER, BOTTOM. PHASE LOCK ASSEMBLY 


28480 


85660-20205 




85G60-20204 


0 


1 


HOUSING. PHASE LOCK ASSEMBLY 


28480 


85660-20204 




85GG0-800G! 


3 


1 


INSULATOR MYLAR CLEAR 


28480 


85660-80061 




8G701-00054 


8 


1 


SPACER. SAMPLER 


28480 


86701-00054 




2200-0148 


5 


20 


SCREW-MACH 4-40 ,5-IN-LG 100 DEG 


28480 


2200-0148 




2200-0140 


7 


20 


SCREW-MACH 4-40 .25-IN-LG 100 DEG 


28480 


2200-0140 




2200-0107 


8 


2 


SCREW-MACH 4-40 ,438-IN-LG PAN-HD-POZI 


00000 


ORDER BY DESCRIPTION 




2190-0559 


7 


1 


WASHER-LK INTL T NO. 10 .195- IN-ID 


28480 


2190-0557 




2950-0078 


9 


1 


NUT-HEX DBL-CHAM 10-32-THD .067-IN-THK 


28480 


2950-0078 




2190-0067 


4 


1 


WASHER-LK INTL T 1/4 IN .256- IN-ID 


28480 


2190-0067 




2950-0177 


9 


1 


NUT-HEX-DBL'CHAM 1/4-3G-THD .05-IN-THK 


28480 


2950-01 77 


AGA9A1 


85GG0-G0202 


2 


1 


BOARD ASSEMBLY, PHASE LOCK 


28480 


85660-60202 


AGA9A1C1 


01G0-4835 


7 


2 


CAPACITOR-FXD -lUF +-I07. 50VDC CER 


28480 


0160-4835 


AGA9A1C2 


OlGO-4574 


1 


5 


CAPACITOR-FXD 1000PF ♦-101' 100VDC CER 


28480 


0160-4574 


A6A9A1C3 


0160-4574 


1 




CAPACITOR-FXD 1000PF +-10Z lOOVDC CER 


28480 


0160-4574 


AGA9A1C4 


01G0-3874 


2 


1 


CAPACITOR-FXD 1 OPF +-.5PF 200 VDC CEP 


28480 


0160-3874 


A6A9AICS 


0160-3878 


6 


16 


CAPACITOR-FXD 1 0DOPF +-207. 100VDC CER 


28480 


0160-3878 


AGA9A1CG 


01G0-4084 


8 


7 


CAPACITOR-FXD .1UF ♦-20X 50VDC CER 


28480 


0160-4084 


AGA9A1C7 


01G0-3878 


b 




CAPACITOR-FXD 1000PF ♦-20/. 100VDC CER 


28480 


0160-3878 


AGA901C8 


0160-4494 


4 


2 


CAPACITOR-FXD 39PF +-57. 200VDC CER 0 + -30 


28480 


0160-4494 


AGA9A1C9 


0160-4494 


4 




CAPACITOR-FXD 39PF +-57. 200VDC CER 0+ 30 


28480 


0160-4494 


AGA9A1C10 


0160-3878 


6 




CAPACITOR-FXD 1 OOOPF +-207 100VDC CER 


28480 


0160-3878 


AGA9A1C1 1 


0160-3878 


6 




CAPACITOR-FXD 1 0OOPF +-207. 100 VDC CER 


28480 


0160-3878 


AGA9A1C12 


0160-4385 


2 


1 


CAPACITOR-FXD 15PF +-57 200VDC CER 0+-30 


28480 


0160-4835 


AGA9A1C13 


0160-3878 


6 




CAPACITOR-FXD 1 OOOPF +-207 tOOVDC CER 


28480 


0160-3878 


AGA9A1C14 


0160-3878 


6 




CAPACITOR-FXD 1 0OOPF +-207. 100UDC CER 


28480 


0160-3878 


AGA9A1CI5 


0160-4084 


8 




CAPACITOR-FXD . UIF +-207 50VDC CER 


28480 


0160-4084 


A6fi9A1C1G 


0160-3878 


6 




CAPACITOR-FXD 1 0OOPF +-207. 100VDC CER 


28480 


0160-3878 


AGA9A1C17 


0160-3878 


6 




CAPACITOR-FXD 1 0OOPF +-207. 100VDC CER 


28480 


0160-3878 


AGA9A1C18 


0160-3878 


6 




CAPACITOR-FXD 1 0OOPF +-207. 100VDC CER 


28480 


0160-3878 


AGA9AIC19 


0160-4387 


4 


2 


CAPACITOR-FXD 47PF +-57. 200VDC CER 0 + -30 


28480 


0160-4387 


AGA9A1C20 


0160-4350 


1 


1 


CAPACITOR-FXD 68PF +-57 200VDC CER 0+-30 


20480 


0160-4350 


AGA9A1C21 


0180-0500 


7 


2 


CAPACITOR-FXD 47UF+-207 20VDC TA 


28480 


0180-0500 


A6A9A1C22. 


0160-4387 


4 




CAPACITOR-FXD 47PF +-57 200VDC CER 0+-30 


28480 


0160-4387 


AGA9A1C23 


0160-4574 


1 




CAPACITOR-FXD 1000PF +-107 100VDC CER 


28480 


0160-4574 


AGA9A1C24 


0160-3875 


3 


1 


CAPACITOR-FXD 22PF +-57 200VDC CER 0+-30 


28480 


0160-3875 


AGA9AIC25 


0160-4084 


8 




CAPACITOR-FXD . lUF +-207. 50UDC CER 


28480 


0160-4084 


AGA9A1C26 


0160-3878 


6 




CAPACITOR-FXD 1 OOOPF +-207 100VDC CER 


28480 


0160-3878 


AGA9A1C27 


0160-3878 


6 




CAPACITOR-FXD 1 OOOPF +-207 1 OOVDC CER 


28480 


0160-3878 


AGA9A1C28 








NOl ASSIGNED 






AGA9A1C29 


0121-0452 


4 


1 


CAPACITOR-V TRMR-AIR I.3-5.4PF 175V 


74970 


187-0103-028 


AGA9A1C30 


0160-4492 


2 


3 


CAPACITOR-FXD 18PF +-S7 200VDC CER 0+-30 


28480 


0160-4492 


AGA9A1C31 


0160-4084 


8 




CAPACITOR-FXD . 1UF +-207 50VDC CER 


28480 


0160-4084 


AGA9A1C32 


0160-4389 


6 


1 


CAPACITOR-FXD 100PF +-5PF 200VDC CER 


28480 


0160-4389 


AGA9A1C33 


0160-4383 


0 


1 


CAPACITOR-FXD G.8PF +-.5PF 200VDC CER 


20932 


502E0200RD689D 


A6A9A1C34 


0160-3878 


6 




CAPACITOR-FXD 1 OOOPF +-207 lOOVDC CER 


28480 


0160-3878 


AGA9A1C35 


0160-3878 


6 




CAPACITOR-FXD 1 OOOPF +-207 lOOVDC CER 


28480 


0160-3878 


AGA9A1C3G 


0160-3878 


6 




CAPACITOR-FXD 1 OOOPF +-207 lOOVDC CER 


28480 


0160-3878 


AGA9A1C37 


0160-4441 


1 


1 


CAPACITOR-FXD .47UF +-107 50VDC CER 


28480 


0160-4441 


AGA9A1C38 


0160-4084 


8 




CAPACITOR-FXD .1UF +-207 50V8C CER 


28480 


0160-4084 


AGA9A1C39 


0180-2139 


2 


1 


CAPACITOR-FXD 10UF+-207. 60VDC TA 


06001 


G9F177G7 


AGA9A1C40 


0180-0500 


7 




CAPACITOR-FXD 47UF+-207 20VDC TA 


28480 


0180-0500 





*Indicates Factory Selected Value 
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TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


flGA9fnC41 


0180-0197 


8 


1 


CAPACITOR-FXD 2.2UF+-10Z 20VDC TA 


56289 


1S0D225X9020A2 


AGA9A1C42 


01G0-4574 


1 




CAPACITOR-FXD 1000PF +-10X 100VDC CER 


28480 


0160-4574 


A6A9fl1CA3 


0160-4084 


8 




CAPACITOR-FXD .1UF *- 207 . 50VDC CER 


28480 


0160-4084 


AGfl9A1CAA 


01G0-4835 


7 




CAPACITOR-FXD .1UF +-10’/ 50VDC CER 


28480 


0160-4835 


AGA9A1C45 


01G0-4574 


1 




CAPACITOR-FXD 1000PF +-107. 100VDC CER 


28480 


0160-4574 


A6A9A1C4G 


0160-0158 


9 


1 


CAPACITOR-FXD 5600PF ♦-10X 200VDC POL YE 


28480 


0160-0158 


fl6A9fl1CA7 








NOT ASSIGNED 






fl6A9filCA8 


0160-4084 


8 




CAPACITOR-FXD .1UF *-207. 50VDC CER 


28480 


0160-4084 


AGA9A1CA9 


01GO-3878 


6 




CAPACITOR-FXD 1000PF *-207. lOOVDC CER 


28480 


0160-3878 


A6A9A1C50 


0160-4801 


7 


2 


CAPACITOR-FXD 100PF * 5Z 100VDC CER 


28480 


0160-4801 


AGA9fi1C51 


0160-4801 


7 




CAPACITOR-FXD 100PF +-57 100VDC CER 


28480 


0160-4801 


AGA9AIC52 


0160-4492 


2 




CAPACITOR-FXD 18PF +-57. 200VDC CER 0 + -30 


28480 


0160-4492 


AGfi9fi1CS3 


0160-4492 


2 




CAPACITOR-FXD 18PF +-57 200VOC CER 0+-30 


28460 


0160-4492 


A6A9fl1C5A 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-207. 100VDC CER 


28480 


0160-3878 


fl6fi9fl1CR1 


1901-0954 


6 


1 


DIODE-CUR RGLTR 1M5285 270UA DO-7 


28480 


1901-0954 


flGfi9fl1CR2 


1901-0050 


3 


2 


DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


flGA9fl1CR3 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DQ-35 


28480 


1901-0050 


AGA9A1CRA 


1901-0518 


8 


1 


DIODE-SM SIG SCHOTTKY 


28480 


1901-0518 


AGfi9fi1DS1 








SEE AGA9DS1 






AGA9A1E1 








NOT ASSIGNED 






fl6fi9mE2 








NOT ASSIGNED 






AGfi9fl1E3 


1251-0600 


0 


4 


CONNECTOR-SGL CONT PIN 1 . 1 4-MH-BSC-SZ SO 


28480 


1251-OSOO 


AGA9A1EA 


1251-0600 


0 




C0NNECT0R-5GL CONT PIN 1 . 1 4-MM-BSC-SZ SO 


28480 


1251-0600 


A6A9flIE5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SO 


28480 


1251-OBOO 


A6A9A1E6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SO 


28480 


1251-0600 


A6A9A1J1' 














AGA9AU3 








NOT ASSIGNED 






A6A9AJ J4 


1250-1538 


3 


1 


CONNECTOR-RF SMB M PC 50-OHM 


28430 


1250-1538 


A6A9AtL1 


9135-0073 


3 


2 


INDUCTOR RF-CH-MLD 51NH 67 . I02DX.26LG 


28430 


9135-0073 


A6A9A1L2 


9140-0158 


6 


3 


INDUCTOR RF-CH-MLD 1UH 107 .10GDX.26LG 


28430 


9140-0158 


AGA9AtL3 


9140-0158 


6 




INDUCTOR RF-CH-MLD tUH 107 .106DX.26LG 


28480 


9140-0158 


A6A9AU.A 


9135-0073 


3 




INDUCTOR RF-CH-MLD 51 NH 67 .102DX.26LG 


28480 


9135-0073 


AGA9AIL5 


9100-2248 


5 


1 


INDUCTOR RF-CH-MLD 120NH 107 .105DX,2GLG 


28480 


9100-2248 


A6A9AILG • 


9140-0158 


6 




INDUCTOR RF-CH-MLD 1UH 107 .105DX.26LG 


28480 


9140-0158 


AGA9AtL7 








NOT ASSIGNED 






A6A9A1L8 


9100-2247 


□ 


2 


INDUCTOR RF-CH-MLD 100NH 107. .10SDX.2GLG 


28480 


9100-2247 


AGA9A1L9 


9100-2247 


Q 




INDUCTOR RF-CH-MLD lOONH 107 .105DX.2GLG 


28480 


9100-2247 


A8A9A1L10 


9100-2251 


i 


1 


INDUCTOR RF-CH-MLD 220NH 107 .10SDX.26LG 


28480 


9100-2251 


A6A9A1LM 


85660-80012 


1 


1 


COIL 24NH 


28480 


85660-80012 


A6A9A1L12 


9135-0068 


6 


2 


INDUCTOR RF-CH-MLD 33NH 67. .102DX.26LG 


28480 


9135-0068 


A6A9A1L13 


9100-2250 


9 


1 


INDUCTOR RF-CH-MLD 1 80NH 107. .105DX.26LG 


28480 


9100-2250 


AGA9A1L1 A 








NOT ASSIGNED 






AGA9A1L15 








NOT ASSIGNED 






ASA9A1U6 








NOT ASSIGNED 






AGA9A1L17 








NOT ASSIGNED 






HbH9AlLI« 








NOT ASSIGNED 






A6A9A1L19 


9140-0142 


8 


2 


INDUCTOR RF-CH-MLD 2 . 2UH 107 .105DX.26LG 


28480 


9140-0142 


A6A9A1L20 


9140-0142 


8 




INhuCTOR RF-CH-MLD 2.2UH 107. .105DX.26LG 


28480 


9140-0142 


AGA9A1L21 


9135-0088 


6 




INDUCTOR RF-CH-MLD 33NH 67. .1020X.26LG 


28480 


9135-0068 


A6A9A1QI 


1854-0696 


2 


1 


TRANSISTOR NPN SI TO-72 PD-200MW 


28480 


1854-0696 


AGA9A102 


1854-0247 


9 


1 


TRANSISTOR NPN SI TO-39 PD-1W FT-800MHZ 


28480 


1854-0247 


A6A9A1Q3 


1854-0295 


7 


1 


TRANSISTOR-DUAL NPN PD-400MW 




1854-0295 


AGA9A104 


1854-0632 


6 


1 


TRANSISTOR NPN SI PD-180MW FT-4GHZ 




8FR-91 


AGA9A1Q5 


1853-0007 


7 


2 


TRANSISTOR PNP 2N3251 SI TO- 18 PD-360MW 


■SiMil 


2N3251 


AGA9A10B 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD-360MW 


04713 


2N3251 


A6A9A1R1 


0698-3447 


4 


1 


RESISTOR 422 17. .125W F TC-0 + -100 


24546 


C4-1/8-T0-422R-F 


AGA9A1R2 


0698-3437 


2 


1 


RESISTOR 133 17 .125W F TC-0+-100 


24S46 


C4-1/8-T0-133R-F 


A6A9A1R3 


0698-3431 


6 


2 


RESISTOR 23.7 17. . 1 25W F TC-0 + -100 


03B88 


PME55-1/8-T0-23R7-F 


AGA9A1R4 


0757-0394 


■SI 


3 


RESISTOR 51.1 17. . 1 25W F TC“0 + -100 


24546 


C4-1/8-T0-51R1-F 


AGA9A1R5* 


0757-0401 


U 




RESISTOR 100 17 .125W F TC-0+-100 


24546 


C4-1/8-T0-101-F 


A6A9A1R6 


0757-0421 


4 


1 


RFSISTOR 825 17 .125W F TC"0+-100 


24546 


C4-1/8-T0-825R-F 


A6A9A1R7 


0757-0402 


1 


2 


RESISTOR 110 17. . 1 25W F TC-0 + -100 


24546 


C4-1/8-T0-111-F 


AGA9A1R8 


0698-3431 


6 




RESISTOR 23.7 17 .12SW F TC=0+-100 


03888 


PME55-1/8-T0-23R7-F 


AGA9A1R9 


0757-0401 


El 


2 


RESISTOR 100 17 .I25W F TC-0+-100 


24546 


C4-1/8-TO-101-F 


AGA9A1R10* 


0757-0280 


3 


1 


RESISTOR IX 17 . 1 25W F TC-0+-100 


24546 


C4-1/8-T0-1001-F 


A6A9A1RU 


2100-2574 


3 


1 


RESISTOR-TRMR 500 107 C SIDE-ADJ 1-TRN 


30983 


ET50X501 


A6A9A1R12 


0757-0394 


m 




RESISTOR 51.1 17 .125H F TC-0+-10D 


24546 


C4-1/8-T0-51R1-F 


A6A9A1RI3 


0757-0401 


0 




RESISTOR 100 17 .125W F TC-0+-100 


24546 


C4-1/8-T0-101-F 


A6A9A1R14 


0757-0402 


1 




RESISTOR 110 17 .125W F TC-0+-100 


24546 


C4-1/8-T0-111-F 


AGA9A1RI5 


0757-0394 


0 




RESISTOR 51.1 17 .125W F TC»0+-100 


24546 


C4-1/8-T0-51R1-F 



*lndicates Factory Selected Value 
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TABLE 1. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ABftSftIRIG 


0G98-3136 


8 


2 


RESISTOR 17. 8K 1>! .12SW E TC-0+-100 


24546 


C4-1/8-T0-1782-F 


fl6fi9A1R17 


0698-3136 


8 




RESISTOR 17. 8K 17. .125W f TC-0 + -100 


24546 


C4-1/8-T0-1782-F 


A6fl9ft1R18 


0757-041G 




1 


RESISTOR 511 IX .125W F TC-0+-100 


24546 


C4-1/8-T0-51 1R-F 


A6fi9fl1R19 


0757-0417 


1:1 


1 


RESISTOR 562 IX .125W F TC-0+-100 


24546 


C4-1/8-T0-562R-F 


A6fi9A1R20 


0757-0438 


u 


2 


RESISTOR 5.1 IK IX .125W F TC-0 + -100 


24546 


C4-1/8-T0-51 1 l-F 


A6A9A1R2I 


0698-3452 


n 


t 


RESISTOR 147K 17. . 1 25H F TC-0+-100 


24546 


C4-1/8-T0-1473-F 


A6A9A1R22 


0757-0442 


El 


5 


RESISTOR 10K IX .125W F TC-O+-100 


24546 


C4-1/8-T0-1002-F 


AGA9A1R23 


0757-0442 






RESISTOR 10K IX .125W F TC-0+-100 


24546 


C4-1/8-TO-1002-F 


ABA9A1R2A 


0698-3162 


III 


1 


RESISTOR 46.4 17. . 1 25W F TC-0 + -100 


24546 


C4-1/8-T0-4642-F 


A6A9A1R25 


0757-0442 


Q 




RESISTOR 10K 17. .12SW F TC-0+-100 


24546 


C4-1/8-TO-1002-F 


AGA9A!R2G 


0698-7421 


H 


1 


RESISTOR 40K .257 .125W F TC-0+-100 


19701 


MF4C1-8-T0-4Q02-C 


A6A9A1R27 


0757-0459 




1 


RESISTOR 56. 2K 17. .12SW F TC-0 + -100 


24546 


C4-1 /8-T0-5622-F 


A6A9A1R28 


0698-3459 




1 


RESISTOR 383K IX .I25W F TC-0+-100 


28480 


0698-3459 


A6A9A1R29 


0757-0465 




1 


RESISTOR 100K IX .125W F TC-0+-100 


24546 


C4-1/8-T0-1003-F 


AGA9A1R30 


0757-04G3 


4 


1 


RESISTOR 82. 5K 17. .125W F TC-0 + -100 


24546 


C4-I/8-T0-8252-F 


A6A9A5R31 


0757-0418 


9 


1 


RESISTOR 619K IX .125W F TC-0+-100 


24546 


C4-1/8-T0-619R-F 


AGA9A1R32 


0757-0438 


3 




RESISTOR 5.1 IK IX .125W F TC-0 + -I00 


24546 


C4-1/8-T0-51 1 l-F 


A6A9A1R33 


0757-0442 


9 




RESISTOR 10K 17. .125W F TC-O*-1O0 


24546 


C4-1/8-T0-1002-F 


AGA9AtR3A 


0757-0278 


9 


2 


RESISTOR 1.78K IX .125W F TC-0+-I00 


24546 


C4-1/8-T0-1781-F 


A6A9AIR35 


0757-0278 


9 




RESISTOR 1.78K IX .125W F TC-0+-100 


24546 


C4-1/8-T0-1781-F 


AGA9AtR36 


0757-0442 


9 




RESIST0R 10K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


AGA9A1R37 


0757-081G 


1 


1 


RESISTOR 681 IX .5M F TC-0+-100 


28480 


0757-0816 


A6A9A1R38 


2100-1738 


H 


1 


RESISTOR-TRMR 1 0K 107. C TOP-ADJ 1-TRN 


73138 


82PR10K 


AGA9A1R39 


0757-0470 


H 


1 


RESISTOR 1G2K 17. .12SW F TC=0+-100 


24546 


C4-1/8-T0-1G23-F 


AGA9A1R40 


0757-0419 


0 


2 


RESISTOR 681 IX ,125W F TC“0+-100 


24546 


C4-1/8-T0-68IR-F 


A6A9A1R41 


0757-0419 


0 




RESISTOR 681 IX .125W F TC-0+-100 


24546 


C4-1/8-T0-681R-F 


AGA9A1T1 


08552-6044 


1 


2 


TRANSFORMER. RF 5-PIN 


28480 


08552-6044 


AGA9A1T2 


08552-6044 


1 




TRANSFORMER. RF S-PIN 


28480 


08552-6044 


AGA9A1Ut 








SEE A6A9UI 






AGA9A1U2 








SEE A6A9U2 






AGA9A1U3 


1826-0987 


5 


1 


IC OP AMP PRCN 8-DIP-C PKG 


28480 


1826-0987 


AGA9A1U4 


1826-0306 


2 


1 


IC COMPARATOR GP QUAD 14-DIP-C PKG 


27014 


LM339AJ 


R6A9A1VR1 


1902-0041 


4 


t 


DIODE-ZNR 5.11V 57. DO-35 PD“.4W 


28480 


1902-0041 


A6A9A1W1 


1460-1489 


8 


1 


WIREFORM BE CU AG 


28480 


1460-1489 



* Indicates Factory Selected Value 
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FIGURE 1. A6A9 PHASE LOCK ASSEMBLY, PARTS IDENTIFICATION (1 OF 2) 
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A6A9 

PHASE LOCK ASSEMBLY 
REAR 




(20 PLACES) 



PREFER TO INDIVIDUAL TABS FOR PART NUMBERS. 



Item 


HP Part 
Number 


c 

D 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


1 


2950-0177 


9 


Nut, Hex, RF Connector (For J5) 




2950-0177 




2190-0067 


4 


Washer, Lock, RF Connector (For J5) 




2190-0067 




2950-0078 


9 


Nut, Hex, 10-32 (For J4) 


28480 


2950-0078 




2190-0557 




Washer, Lock, .195-IN ID (For J4) 


28480 


2190-0557 




85660-00070 




Cover, Front, Phase Lock Assembly 


28480 


85660-00070 




2200-0140 




Screw, Mach, 4-40, .250-IN LG, FL HD 


28480 


2200-0140 




2200-0109 




Screw, Mach, 4-40, .438-IN LG, PAN HD 


28480 


2200-0109 




86701-00054 




Spacer-Sampler (Between TBl and Ul) 


28480 


86701-00054 




85660-20204 




Housing, Phase Lock Assembly 


28480 


85660-20204 


10 


85660-20205 




Cover, Rear, Phase Lock Assembly 


28480 


85660-20205 


11 


85660-80061 


3 


Insulating Shield, Plastic 


28480 


85660-80061 


12 


2200-0148 


5 


Screw, Mach, 4-40, .500-IN LG, FL HD 


28480 


2200-0148 



FIGURE 1. A6A9 PHASE LOCK ASSEMBLY, PARTS IDENTIFICATION (2 OF 2) 
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FIGURE 3. A6A9A1 PHASE LOCK BOARD, COMPONENT LOCATIONS 
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A6A10 Miscellaneous Biss/Relay Driver 




RF SECTION 



A6A10 MISCELLANEOUS BIAS/RELAY DRIVER, CIRCUIT DESCRIPTION 



This assembly is a collection of circuits necessary for proper operation of other assemblies in the A6 RF 
Module. It contains nine circuits: 1) YTX Diode Bias; 2) YTX Linearity Correction, 3) 3,3 GHz Oscillator 
Driver, 4) PIN Switch Driver, 5) Band Step Gains, 6) RF Switch Driver, 7) RF Attenuator Driver, 8) +22V 
Delay, and 9) Power Down. 

YTX Diode Bias (G) 

To maintain the precise diode bias across the mixer diode, the effects of series resistance between the bias circuit 
and the diode must be eliminated. To do this, a negative impedance voltage source U2 is used. 

Voltage bias to the YTX diode is adjusted from band to band via R9, R12, R15, and R18. This voltage is applied 
to U2 via FET switches Q6, Q7, Q8, and QIO. U2 has both positive and negative feedback. The positive 
feedback is controlled by R43, R46, and R47, while the negative feedback is via R45. The fact that the positive 
feedback and the negative feedback are picked off across R44 causes a negative impedance at pin PI -7 propor- 
tional to the amplifier gain and R44. 

YTX Linearity Correction (D) 

Due to nonlinearities in the YTX magnet structure, some linearity correction must be made. This is accom- 
plished by placing resistors in parallel with the current sense resistor in the YTX coil driver circuit. These parallel 
resistors increase the coil current slightly. For current compensation, both the point of compensation and the 
magnitude of compensation must be varied. 

This is accomplished in the following manner using U7D as a typical circuit: U7D is an ideal zener circuit, that 
is, as long as the YTX linearity voltage is less negative than the voltage on U7 pin 12 (the positive op amp input) 
diode CR5 is reverse biased. In this state, the YTX linearity line sees a high impedance and no compensation 
occurs. When the YTX linearity voltage goes more negative than the bias on U7 pin 12, diode CR5 is forward 
biased and U7D becomes a voltage follower maintaining the voltage at the cathode of CR5 at the same voltage 
as on U7 pin 12. In this situation, R32 2 uid R31 are effectively in parallel with the current sense resistor of the 
coil driver circuit. R31 is used to adjust the magnitude of compensation, while R40 is used to adjust the 
frequency at which the compensation occurs. In a similar manner, U7A, B, C are used to correct for higher 
frequency nonlinearity. 

PIN Switch Driver (F) 

The PIN switch driver converts the TTL logic level LO-Band signal to the +20V/-10V signal required by the 
Second Converter, The TTL level at PI -34 is input to the base of Q21 . A high at the base of Q21 turns Q21 on, 
turning on Q4, which pulls the collector of Q4 to approximately -I-20V. This turns on Q3, providing the -I-20V 
signal to the PIN drive output, Pl-35. A low input on the LO-Band TTL input turns Q21 off, which turns Q4 
off. The collector of Q4 then goes low, turning on Q2, cmd pulling the PIN drive line to -lOV. 

3.3 G Hz Oscillator Driver (H) 

The PIN drive signal is also used to turn the 3.3 GHz oscillator on in LO-Band, off in the HI-Band mode. 
When the PIN drive goes high, Q1 is turned on which pulls its collector to -lOY The -lOV is the negative bias for 
the 3.3 GHz oscillator. When the PIN drive goes low, Q1 is turned off, dropping the oscillator bias current to 
zero, which turns off the 3.3 GHz oscillator. In the on state, resistor R1 is used to adjust the oscillator bias 
current. 

RF Switch Driver (E) 

The YTX LO-Band RF switch is driven by darlington amplifiers USE, and U5F. A high input on the LO-Band 
line drives the outputs of U5F low, and USE high. A low output at USF drives the LO-HI Band relay to the LO- 
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Band position. The reverse occurs with a low input which drives U5E’s output low which forces the RF relay to 
the HI-Band position. 

Band Step Gains (I) 

To correct for different conversion efficiencies and gains in the individual frequency bands, the IF gain is 
changed. This is done in the A6A3 Last Converter by varying the current through PIN attenuator diodes in the 
21.4 MHz amplifier. This current is controlled by Q12, Q14 — Q17, and Q19. In LO-Band, the high output on 
the PIN drive line breaks down zener VRl and turns on Q12. This applies -40V to the potentiometer R21. 
Adjusting R21 varies the current in the step gain in LO-Band. 

The gain of A6A3 Last Converter is adjusted in each band as each transistor, Q12, Q14 — Q17, and Q19, is 
turned on for each individual band. 

RF Attenuator Driver (C) 

The RF attenuator driver is similar to the LO-HI Band relay driver. The major difference is the logic decoding 
to the inputs of the darlington switch drivers. The input to the logic circuit is the standard 10, 20, 40 dB 
attenuation logic levels. The logic circuit U1 decodes this to the 10, 20, 20, 20, dB attenuation logic levels 
required to drive the RF attenuator. The output drivers consist of darlington amplifiers driven by the outputs of 
U1 or the inverted outputs of Ul, via U3. A low output of a darlington turns that line on. That is, a low at USD 
pin 13, coupled with high at U4F pin 11, enables the 10 dB attenuation position, and so forth. 

Power Down (A) 

The power down circuit switches the RF attenuator into a 40 dB attenuation position to prevent accidental 
damage to A6A8 YTX or A6A4 Second Converter from an input signal when the instrument is off. When the 
power up signal goes low, U3 pin 10 is driven high which turns on Q9 and Q13, forcing Ul pins 5, 6, and 9, U4 
pin 7, and U3 pin 5 high. This forces at least the last two 20 dB attenuation stages in the attenuator on. 

+ 22V Delay (B) 

On power up, the instrument goes through a self-check program. To prevent the RF relays and the attenuator 
from chattering during this time, the -1-22 volt bias to the attenuator and RF switch is delayed for about 2.5 
seconds after the power up signal goes high. This delay is caused by R59 and CIO. When power up goes high, it 
takes approximately 2.5 seconds for the voltage across CIO to charge up enough to turn on U3E. U3E output is 
inverted twice by the darlington amplifiers U4B and U4A so that when U3E output drops, U4A output also 
drops turning on Q1 1 which applies the + 22V to the relay circuits. 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A1 0 


8S660-60tOO 


5 


1 


DOARD ASSEMBLY, MISCELLANEOUS tHAS/RELAY 
DRIVER 


28400 


83660-60180 


A6A10C1 


0t60--2055 


9 


2 


CAP AC I TOR- FXD .OIUF t-80 -20% lOOUDC CEfi 


28400 


0160-2055 


A6AtOCS 


0180-2206 


4 


1 


CAPACITOR-FXD 60UF+-10X 6Vm: TA 


56209 


150D606X9006B2 


A6A10C3 


OlOO -2208 


6 


1 


CAPACITOR-FXD 220UF< lOX 109DC TA 


56209 


150D227X901 0G2 


A6A1DC4 


0180-0116 


1 


2 


CAPACITOR-FXD 6.QUF+-10X 35VDC TA 


56289 


1500605X903582 


A6A1 DCS 


0160-2055 


9 




CAPACITOR -FXD , OIUF •«80 -20X lOOUDC CER 


28480 


0160 -2055 


A6A1 0C6 


0160-4441 


1 


2 


CAPACITOR-FXD ,47UF +-10X 50VDC CER 


20400 


0160-4441 


A6A1 0C7 


0160-3879 


7 


2 


CAPACITOR-FXD ,I)1UF -f-SOX lOUVDC CER 


28400 


0160-3879 


A6A10C8 


0180-0097 


7 


1 


CAPACITOR-FXD 47UFt-10X 35UDC TA 


56289 


15UD476X9035S2 


A6A10C9 


0160-4441 


1 




CAPACITOR-FXD . 47UF *-10X 50VDC CER 


2040 0 


0160-4441 


A6A10C10 


0180-0226 


6 


3 


CAPACITOR-FXD 22UF+-1QX 15VDC TA 


56289 


150D226X9015D2 


A6A1 OCl 1 


0180 -Ol 16 


1 




CAPACITOR FXD 6.BUFt 10% 35VDC TA 


56289 


1500685X903582 


A6A10C12 


0160-3879 


7 




CAPACITOR-FXD .OIUF -t-20X lOOUDC CER 


20400 


0160-3079 


A6A1 0C13 
A6A10C14 


0180-0228 


6 




CAPACITOR-FXD 22UFt- 10% ISVDC TA 
NOT ASSIGNED 


56209 


150D226X9015B2 


A6A10C1S 


0180-0228 


6 




CAPACITOR-FXD 22UFt-10X 15VDC TA 


56209 


150D226X901582 


A6A10CR1 


1901-1 067 


4 


20 


DIODE-SUITCHING 125V 175MA 60NS DD-35 


07263 


F 01 1444 


A6A10CRS 


1901-1067 


4 




DIODE -SUITCHING 125V 175MA 60NS DO -35 


07263 


FDH444 


A/:iAtOCR3 


1901-1067 


4 




DIODE- SWITCHING 125V 175MA 60NS DO-35 


07263 


FDII444 


A6A10CR4 


1901-1067 


4 




DIODE-SWITCHING 125V 175MA 60N3 DO 35 


07263 


FDH444 


A6A10CRS 


1901-1067 


4 




DIODE- SWITCHING 125V 175MA 60NS DO-35 


07263 


FDII444 


A6AtOCR6 


1901-1067 


4 




DIODE-SWITCHING 125V 17SMA 60NS DD-35 


07263 


FDH444 


A6AtOCR7 


1901-1067 


4 




DIODE-SWITCHING 125V 175MA 60N5 D0--35 


07263 


FDII444 


AbAlOCRG 


1901-0535 


9 


8 


DIODE-SM SIG SCHOTTKY 


28400 


1 901-0535 


A6A10CR9 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


20480 


1901-0535 


AfaAlOCRlO 


1901-1 067 


4 




DIODE-SWITCHING 125V 175MA 60NS DD-35 


07263 


FDH444 


A6A10CR1 t 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


20400 


1901-0535 


A6A10CRta 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28400 


1 901-0535 


A6A1DCR13 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


284B0 


1901-0535 


A6A10CR14 


1901-0535 


9 




DIODE-SM GIG SCHOTTKY 


28480 


1901-0533 


A&A10CR1S 


1901-1 067 


4 




DIODE-SWITCHING 125V 175MA 60NS DO-35 


07263 


FDH444 


A6AiaCR16 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


20480 


1 901-0535 


A<iA10CR17 


1901-0535 


9 




DIQDE-SM SIG SCHOTTKY 


28480 


1901-0535 


A6A10CR18 


1901-1067 


4 




DIODE -SWITCHING 125V 175MA 60NS DO -35 


07263 


FDH444 


A6A10CR19 


1901-1067 


4 




DIODE- SWITCHING 125V 17SMA 60NS DO-35 


07263 


FDH444 


A&A1 OCRSO 


1901-1 067 


4 




DIODE-SWITCHING 125V 175MA SONS DO 35 


07263 


FDH444 


A6A10CRai 


1901-1067 


4 




DIQDE-SUITCHING 125V 17SMA SONS DO-35 


07263 


FDH444 


A6A10CR2LI 


1901-1067 


4 




DIODE-SWITCHING 12SV 175MA SONS DO 35 


07263 


FDH444 


A6A10CRe3 


1901-1067 


4 




DIODE-SWITCHING 125V 1 75MA SONS DO-35 


07263 


FDH444 


A6A10CR24 


1901-1067 


4 




DIODE-SWITCHING 125V 175MA SONS DO-35 


07263 


FDH444 


AfoA10CR25 


1901-1067 


4 




DIODE-SWITCHING 125V 175MA SONS DO-35 


07263 


FDH444 


A£>A1 OCR2f> 


1901-1 067 


4 




DIODE-SWITCHING 125V 175MA 60NS DO-35 


07263 


FDH444 


A6A10CR27 


1901-1067 


4 




DIODE-SWITCHING 12SV 1 75MA SONS DO -35 


07263 


FDH444 


A6A1 0CR28 


1901-1067 


4 




DIODE-SWITCHING 125V 175MA SONS DO-35 


07263 


FDH444 


AbAI oqi 


1054-0477 


7 


12 


TRANGISTOR NPN 2N2222A SI TO-IQ PD-SUOHU 


04713 




A6A1 0Q2 


1853-0281 


9 


3 


TRANSISTOR PNP CN2907A SI TO-IG PD=400MU 


04713 


2N2907A 


A6A10Q3 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 


0 4713 


2N2222A 


A6A1 0U4 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-IB PD=400MU 


04713 


2N2907A 


A6Aioqs 


1834-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 


04713 


2N2222A 


AbAI 0Q6 


1855-0420 


P 


4 


TRANSISTOR J-FET 2N4391 N CHAN D -MODE 


01295 


2N4391 


A6A1IIQ7 


1855-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 


01295 


2N4391 


A6A1 OQG 


1Q55-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D -MODE 


0 1 295 


2N4391 


A6AtOQ9 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 


04713 


2|\|2222A 


A6A10Q10 


1Q55 -0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 


01295 


2N4391 


A6A10Q11 


1853-0213 


7 


1 


TRANSISTOR PNP 2N4236 SI TO-5 PD=1U 


04713 


2N4236 


A6A1 0Q1C 


1854-0477 


7 




TRANSISTOR NPN 2N2222A 51 TO-18 PD=500MU 


04713 


2N2222A 


A6A10Q13 


1853-0201 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 


04713 


2N2907A 


A6A1 0Q1 4 


1054-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MU 


04713 


2N2222A 


A6AioqiS 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MU 


04713 


2N2222A 


A6A10Q16 


1054 -0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=S00MU 


04713 


2N2222A 


A(.A10Q17 


1954-0477 


7 




TRANSISTOR NPN 2N2222A SI TQ-IB PD^SOOMU 


04713 


2N2222A 


A6A10Q18 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MU 


04713 


2N2222A 


A6A10Q19 


1854-0477 


7 




TRANSISTOR NPN 2N2222A ST TO-18 PD=500MU 


04713 


2N2222A 


A6A1 BQaO 


1054-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD--=50QMW 


04713 


2N2222A 


A6A10Q21 


1854-0472 


2 


1 


TRANSISTOR NPN SI DARL PD^SOOMU 


04713 


MP3 A14 


A6A10R1 


2100-2574 


3 


1 


REGIGTOR-TRMR 500 lOX C 3IDE-ADJ 1-TRN 


30983 


ET50X501 


A6A10R2 


0698-7260 


7 


17 


RESISTOR lOK IX . 05W F TCi=0 t-100 


24546 


C3-1/0-TO-1OO2-F 


A6A10R3 


0698-7260 


7 




RESISTOR lOK IX . 05U F TC=0+-100 


24546 


C3 -1/8-T 0-1002- F 


A^A10R4 


0698-7277 


6 


5 


RESISTOR 51, IK IX ,05W F TC=0+-100 


24546 


C3-1/0-TO-S112-F 


A6A10R5 


0698-7260 


7 




RESISTOR lOK IX . 05W F TC=0+-100 


245^6 


C3--1/B-TO-1002-F 



*Indicates Factory Selected Value 
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RF SECTION 



TABLE!. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A1QR6 


0757-0346 


a 


5 


RESI5T0R 10 IZ .125U F TC=Ot-100 


24546 


C4-1/8-T0-10R0-F 


A6A10R7 


0690-7243 


6 


5 


RESIGVOR 1.96K 1% . 05U F TC=0+-100 


24546 


C3-1/8-T0-1961-F 


A6A1UR0 


0690-7266 


3 


1 


RESISTOR 17. 8K 1Z . 05W F TC=Oi-100 


24546 


C3-1/8-T0-1782-F 


A<;.A10R9 


21 00-0545 


4 




RESISTOR-TRMR IK 10% C SIl)E -ADJ 17-TRN 


32997 


3292X-1-102 


A6A1 GRID 


0690-7201 


2 




RESISTOR 75K 2% . 05U F TC=0* 100 


24S46 


C3-1/8-T0-75U2-G 


A6AlORn 


0699-0127 


3 




RESISTOR 464K 1% , 05W F TC-Ut-lOO 


28400 


0699-0127 


A6AinR12 


2100-0545 


4 




RESISTOR-TRhR IK 10% 0 SIDEADJ 17-TRN 


32997 


3292X-1-102 


At.A10R13 


0690-7281 


2 




RESISTOR 75K 2% . 05W F TC=0+-100 


24546 


C3-1/0-TO-75O2-G 


A<>A10R1^ 


0699-0127 


3 




RESISTOR 464K 1% , 05U F TC=0t 100 


20400 


0699-0127 


A(.A10Rlf, 


2100-0545 


4 




RESISTQR-TRhR IK 10% C SIDE-ADJ 17-TRN 


32997 


3292X-1-102 


A6A10Rt6 


0690 "^aei 


2 




RESISTOR 75K 2% . 05U F TC=0f-100 


24546 


C3 l/B-T0-7502-G 


A6A10R17 


0699-0127 


3 




RESISTOR 464K 1% . 05W F TC-Ot-100 


20400 


0699 -0127 


A^AlORtO 


2100-0545 


4 




RESIGTOR-TRMH IK 10% C SIDE-ADJ 17-TRN 


32997 


3292X-1-102 


A£)A10R19 


0690-7281 


2 




RESISTOR 75K 2% . 05U F TC=0i-lOO 


24546 


C3-1 /0-TO-75O2-G 


A6A10R20 


0699-0127 


3 




RESISTOR 464K 1% , 05U F TC-=0< -100 


20400 


0699-0127 


A6A10R21 


2100-3611 


1 




RESISTOR-TRMR 50K 107. C SIDE-ADJ 17-TRN 


32797 


3292X-1-503 


A6A10R22 


0690-7260 


7 




RESISTOR 10K 1% . 05U F TC=0t-100 


24546 


C3 -l/a-T0-10U2-F 


A6A10R2;j 


2100-3611 


1 




RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TRN 


32997 


3292X-1-503 


A6A1 nR24 


O690-726O 


7 




RESISTOR lOK 1% . 05U F TC=0f-100 


24546 


C3 I/B-TO-IOOE-F 


A6A10R2S 


2100-3611 


1 




RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TRN 


32997 


3292X-1-503 


A6A1 0R26 


0690-7260 


7 




RESISTOR 1DK 1% . 05U F TC^O-t -10 0 


24546 


C3 •1/8-T0-10O2-F 


A£.A10R27 


2100-361 1 


1 




RESISTOR-TRMR 50K 10% C GIDE-ADJ 17-TRN 


32.997 


3292X-1-503 


A6A1 OR20 


O690-726O 


7 




RESISTOR lOK 1% , 05W F TC,= O i-100 


24546 


C3 1/8-T0-10O2 -F 


A£.A10R29 


2100-3611 


1 




RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TRN 


32997 


3292X-1-503 


A6A1 0R30 


0690-7260 


7 




RESISTOR IDK 1% . 05U F TC-0+-100 


24546 


G3-1/0-TO-1OO2-F 


A6At DR3t 


21 00-1661 


7 


8 


RESISTOR-TRMR 20K 5% WU SIDE-ADJ 22-TRN 


32997 


3057P-1-203 


A6A1 0R32 


0757-0416 


7 


5 


RESISTOR 511 1% .12SU F TC=^0t -100 


24546 


C4 -1/8 -TO- 51 IR-F 


A£.A10R3;il 


0698-3260 


9 


4 


RESISTOR 464K 1% .125W F TC=0+-100 


28480 


0698-3260 


A6A1 0R3>» 


2100-1661 


7 




RESISTOR-TRMR 20X 5% WU SIDE -ADJ 22 -TRN 


32997 


30S7P -1-203 


A6A10R3S 


0757-0416 


7 




RESISTOR 511 1% ,125U F TC^=0+-100 


24546 


C4-1/8-T0-511R-F 


A6A10R3£> 


0690-3260 


9 




RESISTOR 464K 1% .125W F TC=0t -100 


28480 


0690-3260 


A(,A10R37 


2100-1661 


7 




RESISTOR-TRMR 20K 5% UU SIDE ADJ 22-TRN 


32977 


3U57P-1-203 


A6A10R3O 


0757 -0416 


7 




RESISTOR 511 1% .125U F TC=0i-100 


24546 


C4 -1/8-T0-51 IR-F 


A6A10R39 


0690-3260 


9 




RESISTOR 464K 1% ,12SW F TC*0+-100 


28480 


0690-3260 


A6A10R40 


2100-1661 


7 




RESISTOR-TRMR 20K 5% UU SIDE-ADJ 22-TRN 


32997 


3057P-1-203 


A6A1 0R41 


21 00-1661 


7 




RESISTOR-TRMR 20K 5% UU SIDE-ADJ 22-TRN 


32997 


3057P-1-203 


A6A1 0R42 


2100-1661 


7 




RESISTOR-TRMR 2BK 5% WU SIDE-ADJ 22 TRN 


32997 


3057P-1-203 


A£.A10R43 


0698-7277 


6 




RESISTOR 51, IK 1% . 05W F TC=0>-100 


24546 


C3-1/8-T0-5112-F 


A6A1 0R44 


0757-0316 


6 


1 


RESISTOR 42,2 1% . 1 25W F TC=0t-100 


24546 


C4-1/0-TO-42R2-F 


A6A10R4S 


0690-7243 


6 




RESISTOR 1.96K IX , 05U F TC=0-t-100 


24546 


C3" 1/0-TO-1961-F 


A6A1 DR46 


0698-7277 


6 




RESISTOR 51, IK tX ,05W F TC=0»-100 


24546 


C3 -l/B-T0-5lt2-F 


A6A10R47 


0698-7258 


3 


1 


RESISTOR 0.25K 1% , 05U F TC-0+-100 


24546 


C3- 1 /D-T0--8251 -F 


A6A1 OR 40 


0690-7243 


6 




RESISTOR 1.96K 1% . 05U F TC=0t-100 


24546 


C3-1/8-T0-1961-F 


A6AJ0R47 


0698-7242 


5 


1 


RESISTOR 1.70K IX , 05W F TOOf-100 


24546 


S3- 1/8-TO- 17Q1-F 


A6A1 0R3O 


0698-7260 


7 




RESISTOR lOK 17. . OSU F TC=0*-100 


24546 


C3-t/B-T0 -1 002 -F 


A6A1 0R3) 


0690-7260 


7 




RESISTOR lOK 1% , 05W F TC=0+-100 


24546 


C3- 1/D-TO-l 002-F 


A£>A1 0RC2 


0757-1 078 


9 


1 


RESISTOR 1.47K 1% . 5U F TC-0<-100 


20400 


0757-1 078 


A6A10RS3 


0698-7212 


9 


3 


RESISTOR 100 1% .05U F TC=0+-100 


24546 


C3-1/B-T0-1 OOR F 


A6A1 0R54 
AfiAlORSS 


0757-0442 


9 


1 


RESISTOR tOK 1% . 1 25U F TC=0*--100 
NOT ASSIGNED 


24546 


C4 -1/3 -TO-1 002-F 


A£>A1 OR 56 


0678 -7246 


9 


1 


RESISTOR n.61K 1% . OSU F TC=0+-100 


24546 


C3 1/8- TO -261 1 -F 


A6A10R57 


0698-7238 


9 


2 


RESISTOR 1.21K 1% . OSU F TC=0t-lOO 


24546 


C3-1/8-T0-1211-F 


A6A1 OR50 


0698-7260 


7 




RESISTOR lOK 1% .OSU F TC=Dt-100 


.24546 


C3-1/8-T0-1002-F 


A6A10R5V 


0698-3454 


3 


1 


RESISTOR 215K 1% .125U F TC=0+-100 


24546 


C4-1/B-T0-2153-F 


A6A1 0R6O 


0757-0416 


7 




RESISTOR 511 1% .125U F TC-Ot-100 


2454 6 


C4-1/0-TO-511R-F 


A6At 0R61 


0690-7243 


6 




RESISTOR 1.96K 1% . OSU F TC=0+-100 


24546 


C3-1/8-T0- 1961-F 


A6A1 OR 62 


0757" 0346 


2 




RESISTOR 10 1% .125U F TC^^Ot-100 


• 24546 


C4 1 /B -T0-10R0-F 


A6A10R63 


0698-7212 


9 




RESISTOR 100 IX . OSU F TC=Oi-100 


24546 


C3- 1/0-TO-lOOR- F 


A6A1 0R64 


069Q-7243 


6 




RESISTOR 1.96K IX , OSU F TC=0i-100 


24546 


C3 1/0-TO-1961 *F 


A6A10R63 


0757-0346 


a 




RESISTOR 10 1% .125U F TC=0t-10O 


24546 


C4- 1/0-TO-lORO-F 


A6A10R66 


0757-0346 


2 




RESISTOR 10 1% .12SU F TC=0+-100 


24546 


C4 -1/S-TO-lORO F 


A6A10R67 


0757-0398 


4 


1 


RESISTOR 75 IX .125U F TC=-0i-100 


24546 


C4 l/0-TO-75RO-F 


A6A10R6B 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0>-100 


:!4546 


C4-1/Q-T0-1I1RO-F 


A6A10R69 


0698-7212 


9 




RESISTOR too IX . OSU F TC=-0 i -100 


24546 


C3-1/B-TO-1O0R -F 


A6A10R70 


2100-1661 


7 




RESISTOR-TRMR 20K 5X UU SIDE-ADJ 22-TRN 


;i2977 


3057P-1-203 


A6A10R71 


0690-3260 


9 




RESISTOR 464K IX .125U F TC=04-100 


20400 


0698-3260 


A6A1 0R72 


0757-0416 


7 




RESISTOR 511 1% .125U F TC=0t~100 


24546 


C4 -1/8 -TO-51 1R F 


A6A10R73 


0690-7260 


7 




RESISTOR tOK 1% . 05W F TC=0i-100 


2,4546 


C3- 1/8-TO-l 0 02-F 


A6A1 0R74 


0690-7230 


9 




RESISTOR 1.21K IZ . OSU F TC=0(-100 


24546 


C3-1/3-T0-I21 1-F 


A6A10R75 


0698-7260 


7 




RESISTOR lOK IX , Q5U F TC-0+-100 


24546 


C3- 1/G-TO- 1002- F 


A6A1 0R76 


2100-1661 


7 




RESISTOR-TRMR 20K 5% WU SIDE-ADJ 22-TRN 


32977 


3057P 1 -203 


A6A10R77 


0698-7277 


6 




RESISTOR 51. IK IX .05U F TC=0+-100 


24546 


C3 -1/8-TO - 51 12 -F 


A6AtOR70 


0698-7260 


7 




RESISTOR lOK IX . OSU F TC^^O i -lOO 


24546 


C3 1/B-T0-I002-F 


A6A10R79 


0690-7260 


7 




RESISTOR lOK IX .OSU F TC=0t-100 


24546 


C3 1/B-TO-l 002-F 


A6A10RQ0 


0698-7277 


6 




RESISTOR 51.1K 1% , OSU F TC==Of -100 


24546 


C3-1/8-T0-5112-F 



*Indicates Factory Selected Value 
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A6A10 

MISCELLANEOUS BIAS/RELAY DRIVER 
85660-60180 
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FIGURE 2. A6A10 MISCELUNEOUS BIAS/RELAY DRIVER, COMPONENT LOCATIONS 
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RF SECTION 



A6A1 1 SLOPE GENERATOR, CIRCUIT DESCRIPTION 



The slope generator takes a voltage which is proportional to YTX frequency and produces a current to control 
the slope attenuator in the A6A3 Last Converter, which corrects for conversion loss variations of the input 
mixer within each band. The slope generator also has circuitry which decodes bandswitch and attenuator 
settings, produces pulses for the sample and hold, and hysteresis circuits in the A6A12 YTX Driver, produces 
the YTX peaking signal for the YTX Driver, and a signal to switch in the filter capacitor on the A6A7 YTX 
Current Driver. 

Bandswitch and Attenuator Decode (A) 

U9 is a hex latch which receives six lines from the 50-wire Instrument Bus and a strobe, LCK2, which goes low 
when the six lines have valid RF Module information. Three of the latch outputs have attenuator setting 
information and go to the A6A10 Miscellaneous Bias/Relay Driver. The other three lines have bandswitch 
information which is decoded by U3A and U3B. 

U3B decodes the low band (Band A, 0 - 2.5 GHz) and the external mbcer band (BAND F). When pin 2 of U9 is 
high and pin 12 is low, the LO BAND is selected. The output of U3B is high, turning Q22 on, bringing the 
collector of Q22 low. This turns Q19 off, bringing the collector of Q19 (LO BAND) high. This information 
goes to the A6A10 Miscellaneous Bias/Relay Driver to control the RF input switch. Q20 inverts the signal and 
drives amplifier U4A, producing a signal which is approximately -l- 17V when Band A is valid and approxi- 
mately -8V otherwise. This signal is used throughout the A6A1 1 Slope Generator. When pins 2 and 12 of U9 are 
both high, BAND F is active. The output of U3B is low, turning Q22 off, and bringing the collector of Q22 (and 
BAND F line) high. At the same time, Q19 turns on, bringing the LO BAND line low. 

U3A decoder is enabled when pin 2 of U9 is low. Pins 5 and 12 of U9 have coded information giving harmonic 
numbers as shown in Table 1 . 



TABLE 1 . BANDSWITCH DECODING 



BAND 


B2(PIN12) 


B1 (PIN 5) 


N 


B 


0 


1 


1 


C 


1 


0 


2 


D 


1 


1 


3 


E 


0 


0 


4 



This information is decoded by U3A and amplified by U5. The outputs of U5 are approximately + 3V when a 
band is valid and approximately -22V otherwise. These signals are used to drive FET switches on the A6A11 
Slope Generator and the A6A 1 2 YTX Driver. 

Preselector Peak (B) 

A second latch, UlO, receives the same six lines as U9, but receives a different strobe, LCK5. This strobe is valid 
when the six lines have preselector peaking information. The outputs of this latch drive six bits of a DAC which 
produces 0 to lOV at the output of U4B. This voltage goes to the A6A12 YTX Driver. This circuit is used to 
adjust the tracking of the YTX in an automatic routine. 

Hysteresis, Sample-Hold Control, and Filter Capacitor (D) 

U8 is a Quad D-Latch which is used to decode information relating to Hysteresis, Sample and Hold, and Filter 
Capacitor information. Four lines from the 50-wire Instrument Bus go to the inputs of the latch. The latch is 
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strobed when these lines have valid RF Module information. The instrument controller is able to connect the 
filter capacitor across the YTX, and control the Hysteresis and Sample and Hold circuits on the YTX Driver. 



Slope Offset (C) 

U7 receives the - .525V/GHz signal from the A6A12 YTX Driver, amplifies and offsets it such that a ramp 
centered about 6V is produced at TPS. Q1 1 - Q15 and associated circuitry produce the offset for each band. 



Slope Breakpoint Generator (E) 

The signal at TPS has a m^mum range on Band C (5.8-12.5 GHz, second harmonic) of approximately 
0- 12V. This signal is applied to two voltage dividers R36/R37 and R38/R39 which drive the positive inputs to 
U6A and U6B respectively. The voltage at the inputs to these op amps is clamped by CR5 and CR6 such that 
U6A sees only the first half of the full band ramp and U6B sees only the second half. In this manner, each full 
band is divided into two segments with one breakpoint in the center. 



Upper Segment Generator (F) and Lower Segment Generator (G) 

The outputs of U6 drive variable gain amplifiers as shown in Figure 1 \ 




FIGURE 1. VARIABLE GAIN AMPLIFIER, SIMPLIFIED SCHEMATIC 



When the 20K potentiometer is set to zero, the amplifier has a gain of + 1/2; when set to 20K, the gain is — 1/2; 
and when set to lOK, the gain is zero. FETs Q1 - QIO switch in different 20K potentiometers for the five bands. 
The outputs for the two segments at U2 are summed together in Ul. A waveform similar to Figure 2 is present 
at the output of U2B if a full band is swept (e.g. 5.8-12.5 GHz), and the oscilloscope horizontal input is 
connected to the sweep output of the an 2 ilyzer. Similarly, the output of U2A will appear as shown in Figure 3. 



Slope Output (H) 

Both waveforms (Figures 2 and 3) are summed together at Ul to form a current source with Q16 to drive the 
slope attenuator in the A6A3 Last Converter. The average output current is set by slope gain adjustment R84. 

The slope attenuator in the A6A3 Last Converter varies the gain of the 21.4 MHz IF with the collector current 
of Q16 providing gain correction that varies with frequency. Within each band, there is independent control 
over two halves of the band, and IF gain that increases or decreases with increasing frequency. 

When Band F (external mixer) is selected, Q18 and Q21 provide additional gain to make up for the conversion 
loss of the external mixer. 
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START END 



FIGURE 2. U2B OUTPUT WAVEFORM 




START END 



FIGURES. U2A OUTPUT WAVEFORM 
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TABLE 2. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A1 1 


05660-60126 


9 


1 


BOARD ASSEMBLY, SLOPE GENERATOR 


23400 


05660-60126 


A6A11C1 


OtOO-0291 


3 


1 


CAPACITQR-FXD lUI- t-107. 35VDC TA 


56289 


150D105X9035A2 


A 6 A 1 ica 


0160-3877 


5 


1 


CAPACITOR-FXD 1002F t -20X 200VDC CER 


2B40U 


0160-3077 


AiAlICa 


0180-0229 


7 


1 


CAPACITOR-FXD 33UFt-10% lOUDC TA 


56209 


150D336X9010B2 


A6A1 1C4 


0100-0116 


1 


2 


CAPACITOR-FXD 6.8Urt--10X 35900 TA 


56209 


150D605X9035D2 


A6A11C5 


0100-1746 


5 


1 


CAPACITOR-FXD ISLIFi-lOZ 209DC TA 


56209 


15HD156X9020D2 


A6AUC6 


0100-0116 


1 




CAPACITOR-FXD 6 .OUF 1 -lOX 35VDC TA 


56209 


15l)D6O5X9035B2 


A6AnC«t 


1901-1067 


4 


16 


DIODE- SWITCHING 1259 175MA 60NS DO- 35 


07263 


riHI444 


A6A11CR2 


1901-1067 


4 




DIODE -SWITCHING 1259 175MA 60NS DO-35 


07263 


FDH444 


A6A11CR3 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS DO-35 


07263 


FDH444 


A6A1 tCR4 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NG DO-35 


07263 


FDH444 


A6A11CR5 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS 00-35 


07263 


FDH444 


A6A1 ICRb 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS DO-35 


07263 


FDII444 


A6A11CR7 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS DO-35 


07263 


FDH444 


A6At1CRS 


1701-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS DO-35 


07263 


FDH444 


A6>AUCR9 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS DO-35 


07263 


FDH444 


A6A11CRtO 


1901-1067 


4 




DIODE-SWITCHING 1239 175MA 60NS DQ-33 


07263 


FDH444 


A6A11CRU 


1901-1067 


4 




DIODE-SWITCHING 1239 175MA 60NS DO-35 


07263 


FDH444 


A&AIICRtS 


1901-1067 


4 




DIODE SWITCHING 1259 175MA 60NS DO-35 


07263 


FDH444 


A6A11CR1'3 


1901-1 067 






DIODE -SWITCHING 1259 175MA 60NS DO- 35 


07263 


FDH444 


A6A11CR1A 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS DO -35 


07263 


FDH444 


A6AUCR15 


1901-1067 


4 




DIODE-SWITCHING 1259 175MA 60NS DO-35 


07263 


FDH444 


A6A1 1CR16 


1701 *1067 


4 




DIODE-SWITCHING 1259 175MA 60N3 DO-35 


07263 


FDH444 


A6A11CR17 


1901-0518 


e 


1 


DIODE-SM SIG SCMOTTKY 


2B40I) 


1901-0510 


A6A11Q1 


1853-0414 


n 


1 0 


TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A1K32 


1855-0414 


M 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A11Q3 


1855-0414 


H 




TRANSISTOR J FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


AAA11Q4 


1053-0414 


Wt 




TRANSISTOR J-FET 2N4393 N CHAN D-MODE 


04713 


2N43V3 


A6A1 1Q5 


1055-0414 


D 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A11Q6 


1QS5-0414 


R 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A1 1Q7 


loss- 041 4 


M 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A1tQa 


1855-0414 


R 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6AnS9 


1055-0414 


H 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


D4713 


2M4393 


A6A11Q10 


1055-0414 


D 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A1 U)11 


1054-0477 


H 


9 


TRANSISTOR NPN 2N2222A SI TO-10 PD-500MW 


04713 


2N2222A 


A6A11Q12 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=S00MW 


0 4713 


2N2222A 


A6Anai3 


1054-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-13 PD=500MU 


04713 


2N2222A 


A6A11Q14 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 


0 4713 


2N2222A 


A6A1 1015 


1054-0477 


1 




TRANSISTOR NPN 2N2222A SI T0--10 PD=5U0MU 


0471 3 


2H2222A 


A6A1 1Q16 


1854-0637 


H 


1 


TRANSISTOR NPN 2N2219A SI TO-5 PD=B0UMW 


01295 


2N2219A 


A6A11Q17 


1853-0281 


9 


4 


TRANSISTOR PNP 2N2907A SI TO-13 PD=400MW 


04713 


2N2907A 


A6A110UJ 


1053-0201 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD-400MW 


04713 


2N2907A 


A<>AI 1Q19 


1054-0477 


7 




TRANSISTOR NPN 2N222.2A SI TO-13 PD=50QMW 


04713 


2N2222A 


A6A11Q20 


1054-0477 


i 




TRANSISTOR NPN 2N2222A SI TO-10 PD=50UMW 


0 4713 


2N2222A 


AbAl 1Q21 


1054-0477 


H 




TRANSISTOR NPN 2N2222A SI TO-13 PD=500MW 


04713 


2N2222A 


A6Alt022 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-10 PD=500MW 


04713 


2N2222A 


A6A1 1023 


1053-0201 


9 




TRANSISTOR PNP 2N2907A SI TO-IB PD-400MW 


04713 


2N2907A 


A6A11Q24 


1053-0281 


i 




TRANSISTOR PNP 2N2907A SI TO-IO PD=400MW 


04713 


2N2907A 


A6A1 1R1 


0757-0440 


H 


1 


RESISTOR 7.5K IX ,125W F TC>=0(-100 


24546 


C4 l/Q-TO-7501 -F 


A6A11R2» 


0698-3453 


2 


1 


RESISTOR 196K IX .125W F TC-0+-1UO 


24546 


C4 1/8-T0-1963-F 


A6A11R3 


0757-0463 


6 


23 


RESISTOR IDOK IX .125U F TC=OT-10O 


24546 


C4 -1/8-TO-1003 -F 


A&A11R4 


0698-3260 


9 


2 


RESISTOR 464K IX . 1 25W F TC=0+-100 


28400 


06V8-3260 


A6A11R3 


0757-0465 


i 




RESISTOR 109K IX .I25W F TC=0*-100 


24546 


C4 1/8-TO-1003 -F 


A6A11R6 


0757-0199 


H 


1 


RESISTOR 21. 5K tX .125U F TC=0-*-100 


24546 


C4-1/8-T0--21S2-F 


A6A1 1R7 


0757-0465 






RESISTOR lOOK 1% . 1 25U F TC=0-t--100 


24546 


C4 -1/8-TO-1003-F 


A6A11R8 


0757-0290 


5 


2 


RESISTOR 6.19K IX .125W F TC=0+-100 


19701 


MF4Cl/8- T0-6191-F 


A6A1 1R9 


0757-0465 


D 




RESISTOR lOOK IX . 1 25W F TC»0t--100 


24546 


C4 1/8 --TD-1003 -F 


A6A1IR1 0 


0690-3150 


B 


1 


RESISTOR 2.37K IX .123U F TC=Oi-100 


24546 


C4 ■1/8-T0 -2371-F 


A(>A11R11 


0757-0465 


1 




RESISTOR lOOK IX .125W F TC=0^-100 


24546 


C4-1/O-T0-1003-F 


A6At1RlS 


0757-0442 


9 


20 


RESISTOR lOK IX .125W F TC-“0^-100 


24546 


C4- 1 /8-TO -1 002- F 


A6A11R13 


0757-0123 




1 


RESISTOR 34. OK IX .123W F TC-0+-100 


20400 


0757-0123 


A6A11R14 


0698-0084 


9 


1 


RESISTOR 2.15K IX . 1 25U F TC'=0+-100 


24546 


C4- l/a-TU-21Sl-F 


A6A11R1S 


0757-0200 


■ 


8 


RESISTOR IK IX ,125U F TC*^0t-lD0 


24546 


C4-1/8-TO-1O01-F 


A6A11RUJ 


0757-1094 


B 


1 


RESISTOR 1.47K IX .125W F TC=Ot-100 


24546 


C4-1/8-T0- 1471-F 


A6A11R17 


0757-0280 


3 




RESISTOR IK IX ,12bw F TC“0»-100 


24546 


C4 - I/O -TO-IOOI -F 


A(>A11R1[1 


0757-0416 


7 


4 


RESISTOR 511 IX .125W F TC=0+-100 


24546 


C4 1/8-T0-51 IR -F 


A6A1 1R19 


0757 -0416 


7 




RESISTOR 511 IX .125U F TC=.>:H--10n 


2454 6 


C4 -1/8-T0-511R-F 


At>AtlR20 


0757-0416 


1 




RESISTOR 511 IX .125W F TC=0+-1CO 


24546 


C4- 1/0-TO-51 IR-F 


A6A1 1R21 


0757-0465 


1 




RESISTOR lOOK IX . 1 25W F TC=0+-in0 


24546 


C4-1/B-TO-1003-F 


A6A11R22 


0737-0465 


6 




RESISTOR lOOK IX ,125W F TC=0+-100 


24546 


C4- 1/8-TO- 1 U03-F 


A6A11R23 

A6A11R24-- 

A6A1IR33 


0690-3260 


1 




RESISTOR 464K IX .125W F TC=0>-100 
NOT ASSIGNED 


20480 


0698 -3260 



■^Indicates Factory Selected Value 
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Reference 

Designation 


HP Part 
Number 


A6A1 1R36 


0757-0465 


A6A11R37 


0757-0465 


A6A11R38 


0757-0465 


A6A11R39 


0757-0465 


A6AUR4D 


0757-0442 


A6A11RA1 


0757-0442 


A6A11R42 


0757-0442 


A6A11RA3 


D757-044E 


A6A11RAA 


0698-0085 


A6A11R45 


0757-0442 


A6A1 1RA6 


0757-0442 


A6A11R47 


0757-0442 


A6A11R40 


2100-3353 


A6A11R49 


0683-3955 


A6A11RS0 


0757-0465 


A6A11RS1 


2100-3353 


A6A11RS2 


0683-3955 


A6A1 1R53 


0757-0465 


A6A11RS4 


21 00-3353 


A6A1 1R55 


0683-3955 


A6A1 1R56 


0757-0465 


A6A11R57 


2100-3353 


A6A11RS3 


0683-3955 


A6A1 1R59 


0757-0465 


A6A11R6Q 


2100-3353 


- A6A11R61 


0603-3955 


A6A11R62 


0757-0465 


A6A1 1R63 


0757-0442 


A6A11R64 


0757-0442 


A6A1 1R65 


0757- 0A42 


A6A1 1R66 


2100-3353 


A6A1 IR67 


1)603 -3955 


A6A11R68 


0757-0465 


A6A11R69 


2100-3353 


A6AllR7n 


0603-3935 


A6A11R71 


0757 -0465 


A6A11R72 


2100-3353 


A6A1 1R73 


0683-3955 


A6A11R74 


0757-0465 


A6A11R75 


2100-3353 


A6A1 1R76 


0683-3955 


A6A11R77 


0757-0465 


A6A11R70 


2100-3353 


A6A1 1R79 


0683-3955 


A6A11R8Q 


0757-0465 


A6A11RB1 


0698-3136 


A6A11RQ2 


0698-3136 


A6A11R83 


0698-3159 


A6A11R04 


2100-3273 


A6A1 1R8S 


0670-3156 


A6A11R86 


0757-0280 


A6A11R07 




A6A11R88 


O690-31S6 


A6A11R89 


0757-0442 


A6A11R90 


0757-0430 


A6A1 1R91 


0757-0416 


A6A11R92 


0757-0290 


A6A1 1R93 


0757 -0280 


A6A11R94 


0757-0200 


A6A1 1R95 


0757-0200 


A6A1 1R96 


0757-0280 


A6A1 1R97 


0757-0465 


A6A11R90 


0698-3157 


A6A11R99 


0698-3157 


A6A11R100 


0690-3157 


A6A11R101 


0698-3157 


A6A11R1D2 


0757-0442 


A6A1 IRl 03 


0757-0463 


A6A11R104 


0757-0438 


A6A11R105 


0757-0438 


A6AI1R106 


0757 U20Q 


A6A11R107 


0757-0346 


A6A1 IRl Ot:i 


0757-0346 


A<,A11R109 


0757-0346 


A6A11R1 1 0 


0757-0346 



0 Qty 



Description 




Mfr Part Number 



RESISTOR 10 OK 1% .125U F TC=0 + -100 
RESISTOR tOOK IX .12SU F TC=Oi-100 
RESISTOR lOOK IX .125W F TC“0>--100 
RESISTOR lOOK IX .125U F TC=Ot'100 
RESISTOR lOK IX .125U F TC=0+"100 

RESISTOR lOK IX .125U F TC^Ot-lOO 
RESISTOR lOK IX .125W F TC=Oi-100 
RESISTOR lOK IX ,125W F rc™0t-100 
RESISTOR 2.61K IX .125U F TC=0+-t00 
RESISTOR lOK 1% .125W F TC-0«--100 

RESISTOR lOK IX .12SIJ F TC=-C+-10 0 
RESISTOR lOK IX .125W F TC=l)t--10 0 
RESISTOR-TRMR 20K lOX C SIDE-ADJ t-TRN 
RESISTOR S.VM 5X . 25W FC TC=-900/t 1 1 00 
RESISTOR lOOK IX .125W F TO0 + --100 

RESISTOR-TRhR 20K lOX C SIDE-ADJ 1-TRN 
RESISTOR 3. 911 5X . 2SU FC TC“-900/-t 1 1 00 
RESISTOR lOOK IX .125U F TC*=0+-100 
RE51STOR-TRNR 20K lOX C SIDE-ADJ 1-TRN 
RESISTOR 3.9M 5X . 23W FC TC=> -90 0/+l 1 00 

RESISTOR lOOK IX .125U F TC==>0'*-100 
RESISTOR-TRMR 20K lOX C SIDE-ADJ 1-TRN 
RESISTOR 3.9h 5X . 25U FC TC*-V0 0/+1 1 00 
RESISTOR lOOK IX .125U F TC»a+-lB0 
REGISTOR-TRMR 20K lOX C SIDE-ADJ 1-TPN 

RESISTOR 3.9M 5X . 25U FC TC» ■ 700/ H 1 00 
RESISTOR lOOK 1X..125U F TC=0-i-100 
RESISTOR lOK IX ,125U F TC=0t -100 
RESISTOR lOK IX .125U F TC=Ot-100 
RESISTOR IBK IX ,125W F TC«0i 100 

RESISTOR-TRMR 20K lOX C SIDE-ADJ 1-TRN 
RESISTOR 3.7M 5X .25W FC TC=-900/M10fl 
RESISTOR lOOK IX .125W F TC'.=0 + -100 
RESISTOR-TRMR 20K lOX C SIDE-ADJ 1-TRN 
RESISTOR 3.9M 5X . 25U FC TC“-9 0 0 / i 1 1 0 0 

RESISTOR lOOK IX .12SW F TC‘=0-<-100 
RESISTOR-TRMR 20K lOX C SIDE-ADJ 1-TRN 
RESISTOR 3,VM SX . 25U FC TC=' -9 0 0/ • 1 1 0 0 
RESISTOR lOQK IX >125U F TOtH-lOO 
RESISTOR-TRMR 2I)K 1 OX C SIDE-ADJ 1-TRN 

RESISTOR 3.9M 5X , 25U FC TC“-9 0 0/-* 1 1 0 0 
RESISTOR lOOK IX .125U F TC-Of-100 
RESISTOR-TRMR 20K tOX C SIDE-ADJ l-TRN 
RESISTOR 3.9M 5X .25U FC TC=-900/-t 1 1 00 
RESISTOR lOOK IX .125U F TC=0+-100 

RESISTOR 17. OK IX ,125W F TCi^=0^-101) 
RESISTOR 17. 8K IX .125U F TC=0->-100 
RESISTOR 26. IK IX ,125W F TC=Ot-100 
RESISTOR-TRMR 2I< 1 OX C SIDE-ADJ 1-TRN 
RESISTOR 1A.7K IX , 1 25U F rc*=0-t-100 

RESISTOR IK IX .125U F TC-■■0^-100 
NOT ASSIGNED 

RESISTOR 11. 7K IX . 1 25W F TC = 0-«-tOO 
RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR 5. I IK. IX .123U F TC=>0-t-l00 

RESISTOR 511 IX . 1 25W F TC^Ot-100 
RESISTOR 6.19K IX .125U F TC=0-t-100 
RESISTOR IK IX .123U F TC=0»-100 
RESISTOR IK IX .1251) F TC=0-t-100 
RESISTOR IK IX .125U F TC---=fl-t- l 0 0 

RESISTOR IK IX .125W F TC-Oi-lOO 
RESISTOR lOOK IX ,125M F TC'=0t-100 

RESISTOR 19. 6K IX ,125U F TC=0-i 100 

RESISTOR 19. 6K IX .125U F TC=U-» 100 
RESISTOR 19,6I< IX .125U F TC=0-t-100 

RESISTOR 19. 6K IX .125U F TC--0-t-100 
RESISTOR lOK IX .125U F TC=-C + -100 
RESISTOR 82. 5K IX .125U F TC-0^-100 
RESISTOR 5.1 IK IX .125M F TC‘=0'--100 
RESISTOR 5.1 IK IX .125U F TC-0-i--10n 

RESISTOR 5.62K IX ,125W F TC=0«--10 0 
RESISTOR 10 IX ,125W F TC=Oi--lOO 
RESISTOR 10 IX .125U F TC-0^-100 
RESISTOR 10 IX .125W F TC-O-t-lOO 
RESISTOR 10 IX ,1250 F TC-O-t 101) 



CA - 1/8-T0--10O3-F 
CA-I/Q-TO-1003-F 
CA- 1/0-TO-l 003-F 
CA--1/B-TO-1003-F 
CA-l/Q-TO-1 002-F 

CA -1/8 -TD-1002-F 
CA-1/8-TO-1002-F 
CA-1/0-TO-1OO2-F 
CA-1/0-TO-261 1 -F 
CA -1/8-TO-l 002-F 

C4-1/9-T0-1 0 02-F 
CA -1/0-TO -1OO2 - F 
2100-3353 
C83935 

CA-1/0-TO-1OQ3-F 

2100-3353 

CB3955 

CA -1/8-TO-1003-F 

2100-3353 

CB3955 

CA -1/0-TO-l 003-F 

2100-3353 

Cl) 3955 

CA-l/a-TO-1 003-F 
2100-3353 

CEI3955 

C4-1/8-T0--1 003-F 
CA -1/8-TO-1002-F 
CA- 1/G-T0-10C2-F 
CA-1/8-T0-1002-F 

2100-3353 

CEI3955 

C4-1/0-TO-1 003-F 
21 on -3,353 
CB3955 

C4-l/0-TO~lOO3-F 
21 00-3353 
C 1*395 5 

CA- 1/D-TO- 1 003-F 
21 00-3353 

CI13955 

C4-1/8-T0--1003-F 
21 00-3353 
CH3955 

CA 1/8-T0-1003-F 

CA • I/0--TO-1782 -F 
C4-1/0-TO-1782- F 
C4 ■ 1/8-T0-2612-F 
21 00-3273 
C4 1/0-TO-1A72--F 

C4-1/0-TO-1OO1-F 

C4- 1/O-TO- 1472 -F 
C4-1/0-TO-1OO2-F 
C4-1/0-TO -51 tl-F 

C4-1/0-TO-511R -F 
MFAC1/O-T0-6191-F 
C4-1/8-T0-10D1 -F 
C4-1/8-T0-1001-F 
C4-1/O-T0-1001-F 

C4-1/8-T0- 1001 -F 
C4- 1/0-TO-1OO3-F 
C4 - 1/8-TO -1962 -F 
C4 - 1/8-TO-l 962- F 
C4-1/8-T0--1962-F 

C4 1/B--T0 -1962-F 
C4- 1/Q-TO- 1 002-F 
C4- 1 /8-TO-U252-F 
C4-1/8-T0-511 1-F 
C4-1/O-T0-5111-F 

C4 -1/8-T 0-5621 - F 
C4- 1/0-TO-lORO-F 
CA-1/8-TO-10RO-F 
C4- 1/8-TC- lORO -F 
C4-1/O-T0-10R0-F 
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TABLE 2. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A] 1R11 1 


0737 -0463 


6 




RESISTOR lOOK IX .125U F TC=0*-100 


24346 


C4-1/8-TO-1003-F 


A 6 AIIRII:!: 








MOT AG5IGMED 






A&AtlRIia 


0757 -0H3O 


3 , 




RESISTOR IK 1% ,125W F TC«0»-100 


24346 


C4-1/B TO-lOOl-F 


A6A11Rn4 


0757-0442 


9 




RESISTOR lOK IX .125UI F TOO •-100 


2'4546 


C4 '1/8- TO- 10 02-F 


AfcAl 1R115 


0737-0442 


9 




RESISTOR lOK IX .125U F TC=^‘0+-100 


24346 


Cl -l/B 'T0~1002-F 


A6A1 IRUii 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=04-100 


2-H546 


C4-1/8-TO-1002-F 


A6A11RU7 


0757- 0442 


9 




RESISTOR tOK IX .125W F rC=0<-100 


24546 


C4-1/8--TU-1002-F 


A6A1IR11F.I 


0757-0442 


9 




RESISTOR lOK IX ,125U F TC'=0+-100 




C4-1/8-TO-1002-F 


A6AUR119 . 


0757-0442 


9 




RESISTOR lOK IX .125U F TC'=0t-100 


245-16 


C4 - 1/8-TO-1002-F 


A6AI1R120 


0757-0442 


9 




RESISTOR ICK IX .12514 F TC=fl+-100 


24546 


C4-1/8-TO-1002-F 


A6A11TP1 


1231-0600 


0 


0 


CONNECTOR GGL CONT PIN 1 . 1 4 • MH-BGC-SZ SQ 


2!l48a 


1251-0600 


AtAllTPa 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM-BSC- SZ SQ 


20490 


1251-0600 


AtAllTP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4- MM- BSC-SZ SQ 


211480 


1251-0600 


A6A11TP4 


1231-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC-SZ SQ 


20400 


1251-0600 


A6A1 TTP5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC-SZ SQ 


20480 


1251-0600 


A6A1tTP6 


1231-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM-BSC-SZ SQ 


2048D 


1251-0600 


A6A1 1TP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM -B3C -37. SQ 


2i)4B0 


1251 -0600 


A6A11TP0 


1251-0600 


0 




CONNECTOR -SGL CONT PIN 1 , 1 4- MM-BSC- GZ SQ 


20400 


1251 0600 


A6A1UI1 


1G26-1050 


3 


2 


IC OP AMP GP B'TO-97 PKG 


20480 


1026-1 058 


A6AmJ2 


50ai-Bl 17 


3 


3 


SCREEN 1826-0092 


28480 


5081-81 17 


A6A11U3 


1020-1281 


2 


1 


IC DCDR TTL LS 2 TO-4-LINE DUAL 2-lNP 


01293 


SN74LS139N 


A(iA11U4 


5081-8117 


3 




SCREEN 1826 0092 


28480 


50(31-81 17 


AF^AIIUS 


1026-0161 


7 


1 


IC OP AMP CP QUAD 1 4-DIP -P PKG 


01713 


MLM324P 


A6A1 1U6 


5001-8117 


3 




SCREEN 1026-0092 


28400 


3(1 m -81 17 


AfcAllUV 


1826-1038 


3 




IC OP AMP GP O -TO -99 PKG 


28480 


1826-1 058 


A<iAlUje 


1020-1195 


7 


1 


IC FF TTL LG D -TYPE POS -E1)G£-TR IG COM 


0J295 


SN74LD175N 


A6A11U9 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


D1275 


SN74LS174N 


A6AUU10 


1020-1196 


0 




IC FF TTL LG D TYPE POS-EDGE-TRIG COM 


0 1 295 


SN74LG174N 


A6Anm 1 


1026-0180 


B 


■ 


IC CONV 0--B -D/A 16 -DIP -C PKG 


01713 


MC140OL-8 


A6A11VR1 


1902-0625 


n 




DIODE -ZNR 1N029 6.2V 5X DO-7 PD=.25U 


01713 


1 N029 


A6At1VR2 


1902-0041 


4 




DIODE-ZNR 5.11V 5X DO-35 PD=.4U 


20400 


1902-0041 


A6A11UR3 


1902-3203 


6 


1 


DIODE' -ZNR 14.7V 5X DO-35 PD=^.4U 


20400 


1902-3203 


A6A11VR4 


1902 0025 


4 


1 


DIODE-ZNR lOV 5% DO-35 PD=.4U rC-^.06X 


28480 


1902-0025 










MISCELLANEOUS PARTS 








4040-0749 


4 


2 


EX1R PC »D BRN 


20480 


4040 0749 



*Indicates Factory Selected Value 
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FIGURES. A6A11 SLOPE GENERATOR, COMPONENT LOCATIONS 
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RF SECTION 



A6A12 YIG-TUNED MIXER (YTX) DRIVER, CIRCUIT DESCRIPTION 



The YTX Driver receives a voltage proportional to the instrument LO frequency and produces a signal to 
control current in the YTX coil. 

Input Differential Amplifier (A) 

This input signal to the YTX Driver comes from the A19 DAC and is -3V/GHz. For example, as the LO 
sweeps from 2-6 GHz, this input signal sweeps from - 6 to - 18V. It is buffered by differential amplifier U1 A, 
2 md appears at TP 1 . 

Bandswitch (C) 

The frequency that the YTX is tuned to must be made to follow the first, second, third, or fourth harmonic of 
the LO frequency, depending on the frequency band in which the instrument is operating. This is done by 
attenuating the buffered input signal with a voltage divider as shown in Figure 1 . 



R5 

TPl 2K 




The position on the attenuator is determined by the harmonic number in use. The bandswitching is done with 
FET Ql, Q2, Q3, and Q12. The bandswitch information used to turn on the FETs comes from A6A11 Slope 
Generator. R6 and Rll -R14 form a second voltage divider used as a gate return through R15-R18. This 
prevents current through bandswitch diodes and resistors (e.g. R19 and CRl) when the associated FET is 
switched off from affecting the bandswitch voltage divider R5 and R7 — RIO. 

Sample and Hold (E) 

The output of the bandswitch drives preamp U5. U5 and UIB together form an op amp with U5 a low-noise, 
low-temperature drift preamplifier. U5, U IB, and U6 are used in a sample and hold circuit as shown in Figure 2. 

Q15, a JFET, is used as the switch for the sample and hold. The switch is opened (i.e., the FET is turned ofO 
whenever a bandcrossing occurs. When a bandcrossing occurs, the input voltage at J1 changes as the LO resets 
its frequency to start a new band, and the YTX bandswitch changes bands. At this time, the voltage at the input 
of U5 varies. The sample and hold circuit is used to prevent these variations from reaching the YTX. The 
sample and hold switch is controlled through Q14 by a signal from the A6A11 Slope Generator. R44, R45, 
CRIO, and CRll keep the output of UIB from saturating when the feedback loop is opened by Q15 being off. 
This prevents a “glitch” at the output of U6 when the loop closes if UIB suddenly had to recover from a 
saturated condition. 
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OFFSET 



FIGURE 2. SAMPLE AND HOLD, SIMPLIFIED SCHEMATIC 



IF Offsets <F) 

In addition to tracking a harmonic of the LO, the YTX must be offset from this LO harmonic by the first IF 
(321.4 MHz). This is done by U7A and its associated components. Q7-Q10 switch in different IF offset 
adjustments for each band. The YTX peaking signal from A6A11 Slope Generator is also summed into U7A 
through R77. 

Sweep + Tune (H) 

Since the U5, UIB, and U6 combination have a gain of 1.05 set by R48 and R75, the voltage at TPS has a 
sensitivity of - 0.525V/GHz (YTX). This signal goes to the A6A1 1 Slope Generator, to voltage divider R54 and 
R55, and to U8. U8 is set to give - IV/GHz (YTX) at its output which goes to J2. This signal is cabled to the 
rear panel of the instrument to provide an analog voltage proportional to input frequency. U2A and its associ- 
ated circuitry provide an offset voltage for U8 to correct for the LO offset in the 0-2.5 GHz band. R98 is 
adjusted for OV at J2 with the analyzer tuned to 0 Hz. 

YTX Drive Output (G) 

Voltage divider R54 and R55 drive the output stage shown in Figure 3. 

Rs and the output transistor are on A6A7 YTX Current Driver. The YTX has a nominal coil sensitivity of 75 
MHz/mA. R63 and R66 provide the means for compensating for variations among YTXs. When the YTX 
center frequency is tuned to 5.8 GHz, the voltage at pin 3 of U3 is + 1.52V. There is no voltage across R66 so it 
has no effect. R63 is adjusted for tracking at 5.8 GHz and R66 is adjusted at 2 GHz. U4A and voltage divider 
R68 and R69 provide the + 1 .52V source. 

The YTX magnet exhibits hysteresis which must be corrected for. This is done by signals from the A6A1 1 Slope 
Generator which is controlled by the instrument controller. Q18 is turned on for a short period of time to 
correct for hysteresis in narrow spans (<1 GHz); Q18 and Q19 are both turned on for a short period of time in 
large spans and when making large downward steps in frequency. The length of time that the transistors are on 
and the length of time after they are off before the sweep starts is controlled by the instrument controller and 
varies with start frequency, span, previous stop frequency, etc. 
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+9V +1.52V 




FIGURE 3. OUTPUT AMPLIFIER, SIMPLIFIED SCHEMATIC 



Delay Compensation (B) 

The YTX and YTO (LO) are electromagnetically tuned devices. As such, they both exhibit a delay in their 
response to changes in magnet current. When a change in coil current occurs, there is a delay before the 
corresponding change in frequency occurs. When a ramp of current is applied to a YTX or YTO magnet coil, 
there is a time delay between the ramp current and the corresponding frequency. Since the YTX and YTO have 
different magnet structures, they exhibit different amounts of delay. This causes tracking problems. These 
problems are compounded by harmonic mixing. 

On the fourth harmonic, the YTO is sweeping 1/4 as much in frequency as the YTX. Thus the YTO exhibits its 
least delay with respect to the YTX. R24, R25, Cl, C2, Cll, and C23 are used to “speed up” the YTX to track 
the YTO on fourth harmonic. On lower harmonics, the YTO exhibits more delay compared to the YTX since it 
must now sweep further. The YTX is then delayed to match the YTO under these conditions by R26 and C3. 

Since these RC combinations have long time constants, they cannot readily respond to the transients produced 
at band crossings and scan resets. Therefore, whenever the sample and hold circuit is holding, R24 - R26 are 
shorted by Q4 — Q6 respectively. 

+ 9V and - 9V Reference Supplies (D) 

U2B and U7B and their associated circuitry form - 9V and + 9V reference supplies used in the YTX Driver, 
and elsewhere in the A6 RF Module. 
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TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


OQ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




65660-60013 


3 


1 


HOARD ASSEMBLY, YIG -TUNED MIXER (YTX) 
Dl^IWER 


234.30 


856.60 -60013 


A6A12C1 « 


0100-2205 


3 


1 


CAPACITOR-FXD . 33Ul‘ i - 1 02 35VDC TA 


5f.»ii09 


150D334X9035A2 


A6A12C2* 


0100-0213 


D 


1 


CAI’ACITOH FXD .ISUE* 102 35UDC TA 


56209 


150D154X9035A2 


A6A12C3* 


0180-0373 




1 


CAPACITOR-FXD . 68UI-*( -1 02 3SUDC TA 


36209 


13UD684X9035A2 


A6A12C4 


0160-0571 


D 




CAPACITOR -FXD 470PF 1 -202 lOOVDC CER 


2B480 


0160 -0571 


A6A12C5 


0160-0571 


0 


■| 


CAPACITOR-FXD 470PF •• -202 lOOVDC CER 


20480 


0160-0571 


A6A12C6 


0100-0177 


0 




CAPACITOR-FXD 2,2Urt-102 20VDC TA 




150D225X9020A2 


Ai>A12C7 


0160-3077 


1 




CAPACITOR-FXD . 47UF +80-202 50VDC CCR 




5033ES50RD474Z 


A6A12C0 


0160--3U77 


B 


1 


CAPACITOR-FXD .OIUF • -202 lOOUDC CER 




0160-3079 


A6A12C9 


0160-3(177 


H 




CAPACITOR-FXD . 47UF +00-20X 50UDC CER 


20932 


5033ES50RD4747. 


A6A12C10 


0100-0197 


■ 




CAPACITQ)1-FX» 2,2UFt-1 07. 20VDC TA 


56209 


150D225X9020A2 


AtAiaci t» 


0100-1735 


1 


1 


CAPACITOR-FXD .22UFI-102 35UDC TA 


56209 


150D224X9O35A2 


A6A12C12 


0160 -0571 


0 




CAPACITOR-FXD 470PF +■ -207. IDOUDC CER 


28400 


0160-0571 


A6A12C13 


0160-0571 


0 




CAPACITOR-FXD 470PF +-202 lOOVDC CER 


20400 


0160-0571 


A6A12C14 


0100 -0177 


8 




CAPACITOR-FXD 2.2UFi-10% 20VDC TA 


56289 


150D225X9020A2 


A6A12C15 


0160-3097 


1 




CAPACITOR-FXD . 47UF +00-202 50VDC CER 


20932 


S033ES50RD474Z 


A6A12C16 


0160 -4084 


8 


1 


CAPACITOR-FXD ,1UF +-202 509DC CER 


28400 


0160 -4084 


Ai.A12C17 


0160-3097 


1 




CAPACITOR-FXD . 47UF +00-202 SOUDC CER 


20932 


5033ES50RD474Z 


A6A12Ct0 


0130-0229 


7 


2 


CAPACITOR-FXD 33UFt-10% lOVDC TA 


56239 


150D336X901 ai:i2 


AtAiaCf? 


0100-0116 


1 


2 


CAPACITOR-FXD 6,8UF+-102 35UDC TA 


56289 


150D685X9035It2 


A6A12C20 


0100 -1746 


5 




CAPACITOR-FXD 15UF+-102 209DC TA 


56209 


1500156X90201)2 


A6A12C21 


0100-0116 


1 




CAPACITOR-FXD 6.OUF+-102 35VDC TA 


56209 


150D685X903S92 


A&A12C22 


0100-0229 


7 




CAPACITOR-FXD 33UFI-102 1 OVDC TA 


56209 


15UD336X901 0D2 


A<.A12C2:>lt< 


0180-0376 


5 


t 


CAPACITOR-FXD .47UF+-102 359DC TA 


56289 


150D474X9035A2 


A6A12CR1 


1901-1067 


4 


17 


DIODE -SUITC8ING 123U 175MA 60NS DO -35 


07263 


FDH444 


A6A12CR2 


1901-1067 


4 




DIODE-SWITCHING 123V I 75MA 60NS DO-35 


07263 


FDH144 


A6A12CR3 


1901-1067 


4 




DIODE- SUITCtlING 125V 175NA 60NB DD-35 


07263 


FDH444 


A6A12CR4 


1901-1067 


4 




DIODE-SWITCHING 125V 175MA 60NG DO-35 


07263 


FDH444 


A£>At2CR5 


1701--1 067 


4 




DIODE -SWITCHING 125V 175MA 60NS DD-35 


07263 


FDH444 


A6A12CR6 


1901-1067 


4 




DIODE- SWITCHING 12SV 17SMA 60NS DO-35 


07263 


FDH444 


AAA12CR7 


•1901 -1067 


4 




DIODE-SWITCHING 125V 175MA 60NS DO-35 


07263 


FDH444 


A6A12CRQ 


1701-1067 


A 




DIODE- SWITCHING 123V 17SMA 60NG DO- 35 


07263 


FD1I444 


A6A12CR7 


1701-1067 


4 




DIODE -SWITCHING 125V 175MA 60NS DO-35 


07263 


FDH444 


A6A12CRJ 0 


1901-1067 


4 




DIODE- SWITCHING 125V 175MA 60NS DD-35 


07.263 


FDl-1444 


A&A12CR11 


1901-1067 


4 




DIODE-SWITCHING 125V 175MA 60NS DO- 35 


07263 


FDH444 


A6AI2CR12 

fl6fil2CR13 


1901-1067 


4 




DIODE-SWITCHING 123V 175MA 60MS DQ-35 
NOT ASSIGNED 


07263 


FDH444 


A6A12CR14 


1701-1067 


4 




DIODE-SWITCHING 125V 175MA 60NS DO- 35 


07263 


FDH444 


AAAtaCRl^i 


1901-1067 


4 




DIODE -SWITCHING 125V 175MA 60NS D0-3S 


07263 


FDH444 


A6At2CR16 


1901-1067 


4 




DIODE -SWITCHING 125V 175MA 60NS DO-35 


07263 


FDH444 


A6A12CR17 


1901-1067 


4 




DIODE- SWITCHING 125V 175MA 60N3 DO-35 


07263 


FDH444 


A6At2CR10 


1901- 1 067 


4 




DIODE SUITCIIING 125V 175MA 6UNS DO--35 


07263 


FDH444 


A6A12J1 


1250-0543 


8 


2 


CONNECTOR-RF SM-5NP M PC SO-OHM 


20480 


1250-0543 


A6A12.T2 


1250-0543 


0 




CONNECrOR-RF 3M-SNP M PC 5(1 -OI-IM 


23480 


1250-0543 


A6A12Q1 


1855-0414 


4 


8 


TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6AI2Q2 


1055 -0414 


4 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N437J 


A6A12Q3 


1855-0414 


4 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


0 4713 


2N4393 


A6A12Q4 


1055-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-MDDE 


01 295 


2N4391 


A6A12QS 


1855-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 


01295 


2N4391 


A6A12Q6 


1055-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 


01295 


2N4391 


A6A12Q7 


1855-0414 


4 




TRANSISTOR J-FLT 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A12Q0 


1853-0414 


4 




TRANSISTOR J-FET 2N4373 N-CHAN D-MODE 


04713 


2N4393 


A6A12Q9 


1855-0414 


4 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6A12Q1 0 


1833-041 4 


4 




TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 


04713 


2N4393 


A6Ai2qn 


1053-0201 


9 




TRANSISTOR PNP 2N2907A SI TO-10 PD-400MU 


04713 


2N2907A 


A£>A12qi2 


1855-0414 


4 




TRANSISTOR J-FET 2N4373 N-CHAN D-MODE 


04713 


2M4393 


A6A12Q13 


1834-0357 


4 




TRANSISTOR NPN 2N2432A SI TO-18 PD=300MU 


01295 


2N2432A 


A6A1SQ14 


1054-0557 


4 




TRANSISTOR NPN 2N2432A SI TO-IB PD-300MU 


0 1 295 


2N2432A 


A6A12CM5 


1855-0421) 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 


0 1 295 


2N4391 


A6A12Q16 


1854-0637 


, 




TRANSISTOR NPN 2N2217A SI TO-5 PD=-80 0MU 


01295 


2N2219A 


A6A12Q17 


1053-0322 


9 


1 


TRANSISTOR PNP 2N2946A SI TO-46 PD--400MW 


01295 


2N2946A 


A6A12»10 


1054-0477 


7 




TRANSISTOR NPN 2N2222A 31 TD-IO PD-500MW 


0 4713 




AAA12QW 


1054-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-10 PD<500MW 


04713 


2N2222A 


A6A12R1 


0698-8067 


4 




RESISTOR 5I< .812 .15W F TC=0 + -1 


2B480 


0690-8067 


A(>A12I)2 


0698-8067 


4 




RESISTOR 5K .012 .15W F TC=0+-1 


20400 


0690-0067 


A6A12R3 


0690-8067 


4 




RESISTOR 3K .012 . 13W F TC=0+-1 


28480 


0678-8067 


A6A12R4 


0698-8067 


4 




RESISTOR 5K .012 .15W F TC=0+-1 


28400 


0698-8067 


A6A12R5 


0699-0153 


5 




RESISTOR 2K .12 . 225W F TC-0+— 1 


28480 


0699-0153 


A6A12R6 


1)698-3153 


9 




RESISTOR 3.03K 12 .125W F TOOi-lOO 


24546 


C4- 1 78- TO -3031 -F 


A6A12R7 


0698-6625 


m 




RESISTOR IK .12 .IW F TC*=0 + -S 


28430 


0698-8625 


A6A12RQ 


0698-3623 


0 




RESISTOR IK .12 . lU F TC*=0-i -5 


28480 


0690-0625 


A&A12R9 


0690-0625 


0 




RESISTOR IK .12 .IW F TC = 0+ -5 


28480 


0699-0625 


A6A12R10 


0690-0625 


0 


1 


RESISTOR IK .12 . IW F TC-.= 0-t -5 


28480 


0698-8625 



*Indicates Factory Selected Value 



4 A6A12 


















RF SECTION 



TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A12R11 


0698-0003 


e 


6 


RESIGTOR 1.96K IX .125W f TC=0<-100 


24546 


C4-1/0-TO-1961-F 


A(>A12R1S 


0690-0003 


0 




RESISTOR 1.96K IX . 1 25W F TC=0i-100 


24546 


C4- 1 /3- TO -1961 -F 


A6A12R13 


0698-0083 


8 




RESISTOR 1.96K IX .125U F TC=D+ -1D() 


24546 


C4-1/0-TO-1961-F 


A6A12R14 


0690- 0 083 


8 




RESISTOR 1.96K IX .125W F TC=0«-100 


24546 


C4-t/a-T0-1961-F 


A6A12R15 


0698-3433 


2 


1 1 


RESISTOR 196K IX ,125U F TC=0+-100 


24546 


C4- 1/8 -TO -1963- F 


A6A12R16 


0678 -3433 


2 




RESISTOR 196K IX .12501 F TC=0«-100 


24546 


C4-1/B-T0-1963-F 


A6A12R17 


0698-3453 


2 




RESISTOR 196K IX .125U F TC'=0-t-t00 


24546 


C4-1/8-T0-1963-F 


A6AI2Ria 


0698-3453 


2 




RESISTOR 196l< IX .125U F TC=O<--lD0 


24546 


C4-1/O-T0-1963-F 


A6A12R17 


0757-0200 


3 




RESISTOR IK IX . 125U F TC-Oi-lOO 


24546 


C4- 1/a-TO -lOOl-F 


A6A12R20 


0757-0280 


3 


■I 


RESISTOR IK IX .125W F TC=0+-100 


24546 


C4 -1/8-T0-1001 -F 


A6A12R21 


0757-0200 


3 


■| 


RESISTOR IK IX .125U F TC:=0!-1B0 


24546 


C4-1/8-T0- IDOl-F 


A6A12RE2 


0737-0200 


3 




RESISTOR IK IX .125W F TC=0^-^00 


24546 


C4 -1/8-TO-1001 -F 


A6A12R23 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=>0+-100 


24546 


C4 1/a-TO-l 002-F 


A6At2R24 


2100-3353 


0 




RESISTOR -TRMR 20K 10% C SIDE-ADJ 1-TRN 


28480 


2100-3353 


A6A12R2S 


2100-3353 


8 




REGI5T0R-TRMR 20K lOX C SIDE-AOJ 1-TRN 


28400 


2100-3353 


A6A12R26 


2100-3357 


2 


1 


RESISTOR TRMH SOOK 10% C SIDE-ADJ 1-TRN 


20480 


21 a 0-3357 


Ai.A12R27 


0690-3453 


2 




RESISTOR 196K IX .125U F TC=0t-100 


24546 


84- 1/D-TO- 1963-F 


A6A12R20 


#690-3453 


2 




RESISTOR 196K IX .125W F TC=0«-100 


24546 


C4-1/8-T0-1963 -F 


A6A12R29 


0698-3453 


2 




RESISTOR 196K IX .125U F TC=0+-100 


24546 


84 -1/8-T0 -1963- F 


A6A12R3Q 


0757-0200 


3 




RESISTOR IK IX .125M F TC--!) t -1 0 0 


24546 


C4-l/B-Ta-1001-F 


A6A12R31 


0757-0280 


3 




RESISTOR IK IX , 125W F TC«»0i-100 


24546 


C4-1/8-TO-1001 -F 


A6A12R32 


0757-0200 


3 




RESISTOR IK IX . 125W F TC--=0t -tOO 


24546 


C4 -l/B-TO-lOOl -F 


A6A12R33 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-t00 


24546 


C4-1/8-T0-1O02-F 


A6A12R34 


0757 -0465 


6 


5 


RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-l/e-TO-1003-F 


A6A12R35 


0757-0442 


9 




RESISTOR lOK IX .125U F TC“0+-100 


24546 


C4-1/8-T0-1002-F 


A6A12R36) 


0690-3157 


3 


4 


RESISTOR 19, 6K IX ,125M F TC=0«100 


24546 


C4- 1/O-TO- 1962- F 


A6A12R37 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F TC=0+--100 


24546 


C4- 1/8-TO -1962-F 


A6A12R30 


0690-4037 


0 


6 


RESISTOR 46.4 IX ,125W F TC=0»-in0 


24546 


C4 •1/8-T0-46R4-F 


A6A12R39 


0698-4037 


0 




RESISTOR 46.4 IX .125U F TO^O-i IQtt 


245 46 


84 l/B -TO ■46R4-F 


A6A12R40 


0757-0401 


0 


5 


RESISTOR 100 IX .125W F TC=3*-100 


24546 


C4-1/8-T0-101 -F 


A6AI2R41 


0698-4037 


0 




RESISTOR 46.4 IX .125W F TO--0 i-l 00 


24546 


84 1/8-TD-46R4-F 


A&A12R42 


0698-4037 


0 




RESISTOR 46.4 IX .125U F TC=0> -100 


24546 


84 1/8-TO -46R4-F 


A6A12R43 


0698-0827 


4 


2 


RESISTOR IM 1% .125« F TC-Ot-lOO 


20400 


0 698 ■0827 


A6A12R44 


0690 -0 003 


8 




RESISTOR 1.96K IX .125U F TC=0*100 


24546 


C4-1/G-TD-1961 -F 


A6A12R45 


0757-0401 


0 




RESISTOR ion 1% .125U F TC==0*-100 




C4 t/O-TD' 101- F 


A6A12R46 


0757 0465 


6 




RESISTOR lOOK IX .12SU F TC=0t-10Q 


24546 


C4-1/8-TO-1003-F 


A6A12R47 


0757-0442 


9 




RESISTOR lOK IX .125U F TC-0>-t(I0 


24546 


84-1/O-TO-l 002-F 


A6A12R40 


0690-0625 






RESISTOR IK .IX ,1U F TC--IH -5 


28400 


0678-0625 


A<)A12R49 


0757-0442 


9 




RESISTOR lOK IX . 125U F TC“0+-1Q0 


24546 


e4-l/8-T0 1002-F 


A6A12R50- 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0t-t0O 


24546 


C4-1/0-TD-1003-F 


A6A12R51 


0757-0280 


3 




RESISTOR IK IX . 125U F TC=0i-l00 


24546 


C4~t/e-TO-1001-F 


A6A12R32 


0757-n442 


9 




RESISTOR lOK 1% .125U F TOOt-100 


24546 


84 1/B-T 0-1 002-F 


A6A12R33 ' 








NOT ASSIGNED 






A&A12R54 


0678-7479 


0 


4 


RESISTOR lOK .IX . 225U F TC-0+--1 


2848 0 


0698-7479 


A6A12R55 


0698-7479 


0 




RESISTOR lOK ,1X , 225U F TC=0-t-l 


28480 


0698-7479 


A&A12R56 


0698-3157 


B 




RESISTOR 19.6K 1% .125U F TC=0<-10(» 


24546 


84 •1/Q--T0-1962 -F 


A6A12R57 


0698-3157 


B 




RESISTOR 19. 6K IX ,125U F TC=--0 + -100 


24546 


84-1/0-T0-1962-F 


A6A12R50 


0698-0082 


B 


1 


RESISTOR 464 IX ,125W F TC=0*-100 


24546 


C4-1/D-T0 -4640-F 


A&At2R59 


0698-4037 


0 




RESISTOR 46.4 IX .125W F TC-Ov-lOO 


24546 


84- 1/D-TI1-46R4-F 


A6A12R60 


0690-4037 


0 




RESISTOR 46.4 IX .12SU F TC=0*-100 


24546 


84 -1/8-T0-46R4 F 


A6A12R61 


0690-8625 


0 




RESISTOR IK .IX .lU F TC=0t-5 


28480 


0698-8625 


A6A12R62 


0698-8027 


4 




RESISTOR IN IX .125U F TC=D+-100 


2840 0 


0698-0027 


A6A12R63 


2100-4052 


6 


3 


RESISTOR-TRHR 20K 5X NF SIDE -AD.T 25-TRN 


28400 


2100-4052 


A6A12R64 


0698-7479 


13 




RESISTOR lOK .IX . 225U F TC=0 t --l 


23480 


0690-7479 


A6.A12R63 


0698-8405 


0 


3 


RESISTOR 6.69K .IX .lU F TC=0<4 


20400 


0698-8485 


A6A12R(>{> 


2100-4052 


6 




RESI3T0R-TRMR 2DK 5% NF SIDE-ADJ 25TRN 


28400 


2100-4052 


A6A12R67 


0698-8625 


El 




RESISTOR IK .IX ,1W F TC=0t-5 


20400 


0 698-8625 


A<>A12R6Q 


0698-0485 


0 




RESISTOR 6.69K .1% .lU F TC-0t4 


20480 


0698-0485 


A6A12R69 


0698-6407 


2 


1 


RESISTOR 32. 8K .1% .IW F TC=0>4 


28400 


0698-6407 


A6A12R70 


0698-3150 


4 


1 


RESISTOR 23.7K IX .125U F TC==Ot 11)0 


24546 


84- l/O-rO-2372- F 


AfaAl2R71 


0757-0442 


9 




RESISTOR lOK IX .1250 F TC=n +-100 


24546 


84- 1/0-TO-l 002-F 


A6A12R72 


0757-0442 


9 




RESISTOR lOK IX .1250 F TC-Ot-lOO 


24546 


84 -i/B-va-iao2-F 


A6A12R73 


0690-3151 


7 


1 


RESISTOR 2.87K IX .1250 F TC=^Oi-10O 


24546 


84-1/8-T0-2871-F 


A6A12R74 


0757-0442 


9 




RESISTOR lOK IX .1250 F TC=0ll0D 


24546 


84 1/B-TD-1002-F 


A6A12R75 


0690-8161 


9 


1 


RESISTOR 20K IX .10 F TC=.T) t -5 


20400 


0690-8161 


Af>A12R76 


0757 0442 


9 




RESISTOR lOK IX .1250 F TC=01-100 


24546 


84 -1/8 • ra-10l)2-F 


A6A12R77 


0757-0465 


6 




RESISTOR lOOK IX .1250 F TC=0t— 100 


24546 


84 l/0-TO-inO3-F 


A6A12R70 


1)670-3161 


9 




RESISTOR 38.31< IX .1250 F TC.= at-100 


24546 


C4 -1/8 Ta-3832-F 


A6A12R79 


0690-3161 


9 




RESISTOR 38. 3K IX .1250 F TOOt-lOO 


24546 


84 1/8-TO-3032-F 


A6A12ROO 


0670-3161 


9 




RESISTOR 30. 3K IX .1250 F TC=0*-1D3 


24546 


C4 -1/8-TO -3832-^ 


A6AI2R81 


0690-3161 


9 




RESISTOR 38,3k IX .1250 F TC=(H-1C0 


'HAZAii 


84 -1/0-TO- 3832-F 


A6A12R82 


2100-1661 


7 


4 


RECISTOR-TRNR 20K 5X 00 SIDE-ADJ 22-TRN 


32997 


3037P -1-203 


A6A12RQ3 


2100-1661 


7 




RESISTOR-TRMR 20K 5X 00 SIDE- ADJ 22' TRN 


32997 


3057l'-l-203 


A6A12R84 


2100-1661 


7 




RESISTOR -TRMR 20K 5% 00 SIDE-ADJ 22-TRN 


32997 


3057P -1-203 


A/3AI2ROS 


21 00-1661 


7 




RESISTOR-TRMR 20K 5X 00 SIDE- ADJ 22-TRN 


32997 


3057P-1-203 



♦Indicates Factory Selected Value 



A6A12 5 















I 



RF SECTION 



TABLE!. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 U Q 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A12R86 


0698-3433 


2 




RESISTOR 196K IX .125U F TC=0+-10Q 


24546 


C4-1/8-T0--1963-F 


A6A12RB7 


0698-3453 


2 




RESISTOR 196K IX .125W F TC=0i-100 


24546 


C4 -1/3-T0-1963-F 


A6At2R8D 


0698-3453 


2 




RESISTOR 196K IX ,125U F TC=0+-100 


24546 


C4- 1/8-T0-1963-F 


A6A12R6? 


0698-3453 


2 




RESISTOR 196K IX .125U F TC=0< 100 


24546 


C4-1/B-T0-1963-F 


A6A12R90 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A6At2R71 


0737-0200 


3 




RESISTOR IK IX .125W F TC=0*-100 


24546 


C4 -1/O-TO-lOOl- F 


A6A12R92 


0757-0200 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4- 1/8-TO-1001-F 


A6A12R93 


0757-0200 


3 




RESISTOR IK IX . 1 2SU F TC=0* -100 


24546 


C4 -1/8-TO-lOOl -F 


A6A12R94 


0737-0465 


6 




RESISTOR ICOK IX .125U F TC“0t-100 


24546 


C4- 1/8-T0-1003-F 


A6A12R93 


0757-0401 


0 




RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/O-T0-101 -F 


A6A12R96 


0698-3156 


2 




RESISTOR 14. 7K IX .12SW F TC=0+-100 


24546 


C4-1/8-T0-1472-F 


Ai>At2R77 


0757-0444 


1 


1 


RESISTOR 12. IK IX .125U F TC=0>-100 


24546 


C4-1/8-T0 -1212-F 


A6A12R90 


2100-3390 


3 


1 


RESISTOR-TRMR IK lOX HF SIDE-ADJ 25-TRN 


16612 


1202-Y-lK 


A6A12R99 


0757-0442 


9 




RESISTOR lOK IX . 1 25W F TC-<H-100 


24346 


C4-1/B-T0-10U2-F 


A6At2RtO(> 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC=0+-100 


24546 


C4-1/B-TO-1002-F 


A6A12R10t 


0757” 0450 


7 


1 


RESISTOR 51. IK IX .125U F TC=0t-lD0 


24546 


C4-1/8-T0-5112 -F 


AAAI2R102 


0757-0289 


2 


1 


RESISTOR 13. 3K IX .125U F TC=0+-1C0 


19701 


MF4C1/8-T0- 1332-F . 


A6A1BR1 03 


0757-0346 


2 




RESISTOR 10 IX .12SW F TC=0+-100 


24546 


C4-1/8-T0-10R0-F 


A6A12R104 


0757-0346 


2 




RESISTOR 10 IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-1OR0-F 


A6A12R1 03 


0757-0346 


2 




RESISTOR 10 IX .123W F TC=0»-10fl 


24546 


C4-1/8-T0-10R0 -F 


A6A12Rin6 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=-0«-100 


24546 


C4- 1/O-T8-10R0-F 


A6A12R107 


0757-0416 


7 




RESISTOR 511 IX .125W F TC“0*--100 


24546 


C4-1/0-TO-511R-F 


A6A12RlDii) 


0698-0003 


8 


^^^BB 


RESISTOR 1.96K IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1961-F 


A6A12R109 


0690-7479 


0 




RESISTOR lOK .IX .225U F TC=0t-l 


20400 


0698-7479 


A6A12R t \ I) 


0757-0401 


0 




RESISTOR 100 IX .125M F TC=0t-lC0 


24546 


C4- 1/B-TO-lOl-F 


A6A12R111 


0757 0438 


3 




RESISTOR 5.11K IX .125W F TC=0«--100 


24546 


C4-1/0-TO-511 1-F 


A6A12RU2 


0698-0405 


0 




RESISTOR 6.69K .IX .IW F TC=0+4 


20400 


0690-0485 


A&A12R113 


2100-4052 


6 




RESISTOR-TRMR 20K 5X MF SIDE-ADJ 25-TRN 


20480 


2100-4052 


A6A12RH4 


0698-8067 


4 




RESISTOR 5K .OIX .15W F TC=0+-1 


20480 


0698-8067 


A6A12R11S 


0690- 8067 


4 




RESISTOR 5I< .OIX . 15U F TC=0+--1 


2048U 


0698-8067 


A6A12R116 


0757-0401 


n 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/0-TO-1O1-F 


AtA12Hl 17 


0757-0430 


3 




RESISTOR 5.1 IK IX .125W F TC=0+-100 


24546 


C4-1/B-T0-5U1 -F 


AiiAIERUB 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-lZe-Tfl-1002-F 


A£>A12TPt 


1251-0600 


D 




CONNECTOR- SGL CONT PIN 1 . 1 4 - MM -BSC -SZ 5Q 


20400 


1251-0600 


A6A12TP2 


1251-0600 


u 


^^^BB 


CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SO 


20400 


1251-0600 


AfcA12TP3 


1251-0600 


0 




CONNECTOR- SSL CONT PIN 1 . 1 4- MM - BSC SZ GQ 


2Q4B0 


1231-0600 


A6A12TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-B3C-SZ SQ 


204BO 


1251-0600 


A6A12TP5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM DSC-SZ SQ 


20480 


1251-0600 


A&A12TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC -SZ SQ 


26480 


1251-0600 


A6A12U1 


5001-8117 


3 




SCREEN 1026-0092 


20480 


5081 -8117 


A&A12U2 


5001-8117 


3 




SCREEN 1026-0092 


23480 


5081-91 17 


A6A12U3 


1026-0162 


8 


2 


IC PREAMPLIFIER TO-99 PKG 


27014 


LM321H 


A6A12U4 


5081-0117 


3 




SCREEN 1826-0092 


28400 


5061-81 17 


A6A12U3 


1826-0162 


0 




1C PREAMPLIFIER TO-99 PKG 


27014 


LM321H 


A6A12U6 


1826-0371 


1 


1 


IC OP AMP LOU-BIAS-H-IMPD TO-99 PKG 


27014 


LF256H 


A6A12U7 


5081-8117 


3 




SCREEN 1026-0092 


28480 


5061-8117 


A&A12U8 


1026-1058 


3 


1 


1C OP AMP GP 0-TQ-99 PKG 


28400 


1826-1050 


A6A12VR1 


1902-3203 


6 


2 


DIODE-ZNR 14. 7U 5X DO-35 PD=.4U 


28480 


1902-3203 


A6A129R2 








NOT ASSIGNED 






A6A129R3 


1902-0025 


4 


1 


DIODE-ZNR 10V 5X DO-35 PD=.4U TC=-^.06X 


2B4B0 


1902-0023 


A&A12UR4 


1902-3203 


6 




DIODE-ZNR 14.7V 5X DO-35 PD‘=.4U 


20480 


1902-3203 


A6A12UR5 


1902-0625 


0 


1 


DIODE-ZNR 1N829 6.2V 3X DO-7 PD=.25W 


04713 


1N829 










MISCELLANEOUS PARTS 








4040-0749 


B 


1 


EXTR PC BD BRN 


28400 


4040-0749 




4040-0750 




1 


EXTR PC BD RED 


28480 


4040-0750 



*lndicates Factory Selected Value 



6 A6A12 
















RF SECTION 




FIGURE 5. A6A12 YTX DRIVER, COMPONENT LOCATIONS 



A6A12 9/10 





























RF SECTION 



TABLE 1 . REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6A13 


05660-60014 




1 


riOARD ASSEMBLY, RE MODULE MOTHERBOARD 


28480 


05660-60014 


A6A13CI 


0100-2216 


6 


1 


CAPACITOR-FXD 350UF +75-1 OX 169DC AL 


56209 


30D357G016DH2 


A6A13C2 


0100-1997 


a 


1 


CAPACITOR-FXD 20UF-t 50 -I OX 150VDC AL 


264 OO 


0180-1997 


A6A13C3 


0180-2144 


9 


1 


CAPACITOR-FXD 20 0LIF+7S- 1 OX 2SVDC AL 


56209 


30D207G025DH9 


A.'.>A13C4 


OlGO-1019 


3 


1 


CAPACITOR-FXD 1 0 0UF<75- 1 OX 509DC AL 


56209 


30D107G050DH2 


A6A13C5 


0160-3079 


7 


1 


CAPACITOR-FXD .OUIF +-20X lOOVDC CER 


20400 


0160-3879 


A6A13C6 


0 ISO -0229 


7 


1 


CAPACITOR-FXD 33UF ► -1 OX t OUDC TA 


56209 


150D336X901 0B2 


AtA13C7 


0180-0141 


2 


1 


CAPACITOR-FXD 50UF+75-t0X 50VDC AL 


56209 


30D506C050DD2 


AfaA13Jl 


1251 -5550 


9 


1 


CONNECTOR 26-PIN M POST TYPE 


28400 


1251-5550 


A6A13J2 


1251-5144 


7 


1 


CONNECTOR 14-PIN M POST TYPE 


28480 


1251-5144 


A6A13J3 


1251-5549 


6 


1 


CONNECTOR 50-PIN M POST TYPE 


20480 


1251-5549 


A6A13J4 


1251-5145 


0 


1 


CONNECTOR 12-PlN M POST TYPE 


2.8480 


1251-5145 


A6A13JS 


1200-D50B 


y 


1 


SOCKET IC 14-CONT DIP-SLDR 


2040 0 


1200-0500 


A/.iAJ3Ll 


00558-80011 


6 


5 


FILTER COIL BLUE 


2848 0 


08558-00011 


A6A13L2 


00550-00011 


6 




FILTER COIL BLUE 


20400 


00550-80011 


A6A13L3 


08558-80011 


6 




FILTER COIL BLUE 


2840 0 


08558-00011 


A6A13U4 


00550 OOOll 


6 




FILTER COIL SLUE 


20401) 


08558 -80 01 1 


A6A13L5 


9140-0144 


y 


1 


INDUCTOR RF-CH MLD 4 . 7UH lOX .1O5DX.26L0 


28400 


9140-0144 


A6A13L6 


00550-00011 


6 




FILTER COIL BLUE; 


5D4U0 


08558-00011 


A6A13R1 


0757-0401 


0 


1 


RESISTOR too IX .125UI F TC~0-*-10n 


24546 


C4- 1/8-TO-lOl-F 


A6ArjyR1 


1902-0049 


2 


1 


DIODE-2NR 6.199 5X DO -35 PD=,4W 


28400 


1902-0049 


A6A13XA1 








NOT ASSIGNED 






A6A13XA2 








NOT ASSIGNED 






AAA13XA3 


1251-2035 


□ 


3 


CONNECTOR-PC EDGE 15-CONT/ROW 2-RDU3 


28400 


1251-2035 


A6A13XA4- 




y 










A<>A13XAG 




1 




NOT ASSIGNED 






A6A13XA9 


1251-2035 


B 




CONNECTQR-PC EDGE 15-CONT/ROU 2-RDUS 


20480 


1251-2035 


A«.A13XA1 0 


1251-1365 


y 


2 


CONNECTOR-PC EDGE 22-CONr/ROW 2-ROUS 


20480 


1251-1365 


A6A13XA1 1 


1251-1365 


Q 




CONNECTOR-PC EDGE 22-CCNT/ROW 2-R0U3 


28480 


1251-1365 


A6A13XA12 


1251-2035 


B 




CONNECTOR-PC EDGE 15-CONT/ROW 2-ROUO 


ZaADO 


1251-2035 



■"Indicates Factory Selected Value 
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FIGURE 1. A6A13 RF MODULE MOTHERBOARD, COMPONENT LOCATIONS 
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A6A13 RF Module Motherboard 




ABAI3 RF MODULE MOTHERBOARD 85660-60014 






A7 M/N-Reference 

A22 10 MHz Frequency Standard 




RF SECTION 



A7 M/N REFERENCE, TROUBLESHOOTING 



Reference 

All phase lock loops in the 8566B are referenced to the A22 10 MHz Frequency Standard. The 10 MHz 
Frequency Standard is used to directly phase-lock the A7A2 100 MHz VCXO only. All other phase lock loops 
receive their reference from either the A7A1 or A7A2 (10 and 20 MHz from the A7A1 and 100 and 400 MHz 
from the A7A2). 

A malfunction of the 100 MHz VCXO is indicated by all phase lock error messages (PLl UNLOCK, PL2 
UNLOCK, REF UNLOCK, YTO UNLOCK, M/N UNLOCK, and HET UNLOCK) being displayed on the 
8566B CRT. Table 1 lists the phase lock error messages, related reference, location for measurement, and signal 
level. 



TABLE! PHASE LOCK ERROR MESSAGES 



Phase Lock Error Message 


Reference 

Frequency 


Output 

Connector 


Level 

(dBm) 


PLl UNLOCK 


100 MHz 


A7A2J3 


0 dBm 


PLl UNLOCK 


10 MHz 


A7A1J4 


0 dBm 


PL2 UNLOCK 


10 MHz 


A7A1J5 


0 dBm 


YTO UNLOCK and M/N UNLOCK 


400 MHz 


A7A2J1* 


-10 dBm 


YTO UNLOCK and M/N UNLOCK 


20 MHz 


A7A1J3 


0 dBm 


HET UNLOCK 


100 MHz 


A7A2J4 


0 dBm 


All Flags 


100 MHz 


A7A2J2 


0 dBm 


•Measure output at end of A7A2W1 96 cable. 



M/N Loop 

The M/N Loop consists of a 355 to 395 MHz VCO, part of A7A4, and a phase detector, part of A7A3. The 
output of the VCO is divided by two and is used to drive the A11A5 Sampler eissembly. This divided signal is 
disabled by means of control line LMNE during sweeps when the frequency span is greater than 5 MHz 
(fundamental mixing). The two divider numbers, M and N, are selected by the A15 Controller such that the Nth 
harmonic (same as the N divide number) of the divided VCO output changes in exactly 10 MHz increments as 
M is changed. For example: 



If M = 26, 

N = 20, 

and VCO Frequency = 187.0 MHz, 

then M/N output frequency = N(VCO) = 20x 187.0 = 3,740 MHz. 



If M is changed to 25, 

then the VCO frequency changes to 187.5 MHz, 

and the M/N output frequency changes to 3,750 MHz (20 x 187.5). 



Result = 10 MHz change for M divider change of 1 . 
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An incorrect M or N num ber, due to the main controller or a bad latch on A7A3, can be easily detected. The 
frequency diagnostic ( 1 ( "Erm] gives the M and N numbers and the M/N output frequency (VCO divided by 
two) for the start frequency selected. A frequency counter attached to A7A4J2 indicates the actual frequency 
output. Table 2, M and N Numbers and Resulting Frequencies, of the RF Section Analog TYoubleshooting tab, 
lists all possible M/N output frequencies. By locating the M/N frequency measured by the counter, the M and N 
numbers required to produce this frequency are obtained. The M and N numbers can then be compared to those 
shown in the frequency diagnostic. The latch and divider for the number in error can then be located using the 
troubleshooting procedure outlined for A7A3. 
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A7 M/N-REFERENCE REPLACEMENT 



” NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 1. 



Removal 

1 . Remove ac line cords, IF-Display Section, and RF Section top and bottom covers. 

2. Remove the following cables from A7 M/N Reference: 

80 (gray/black) cable (A7A1 Jl, STD IN) (1) 

86 (gray/blue) cable (A7A1 J4, 10 MHz OUT) (2) 

9 (white) cable (A7A1 J5, 10 MHz OUT) (3) 

85 (gray/green) cable (A7A2J4, 100 MHz OUT) (4) 

8 (gray) cable (A7A2J3, 100 MHz OUT) (5) 

93 (wWte/orange) cable (A7A4J2, M/N OUT) (6) 

6 (blue) cable (A7A1 J6, 10 MHz OUT) (7) 

3. Remove clear plastic shield from motherboard (Figure 1, VIEW A) by removing all nylon screws. Remove 
eight screws ( 8 ) from the motherboard (refer to View A). Note: Screws are marked on motherboard with 
the letter “B” for easy identification. 





VIEW A 



VIEW B 



FIGURE 1. A7 M/N REFERENCE REMOVAL AND INSTALLATION 
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Installation 

4. Position A7 section in RF Section and secure with eight screws ( 8 ). Replace clear plastic shield over 
motherboard. Reconnect cables removed in step 2. 

5. Replace RF Section top and bottom covers. Reassemble IF-Display Section to RF Section. Reconnect ac 
line cords. 
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A22 10 MHz STANDARD REPLACEMENT 
NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 2. 



Removal 

1 . Remove ac line cords and RF Section bottom cover. 

2. Remove All YTO Loop by removing three screws as indicated by instructions on top of YTO Loop 
assembly. Disconnect cable connector (2). 

3. Release A22 10 MHz Standard by removing two screws (1). 

4. When removing 10 MHz Standard, disconnect 87 (gray /violet) cable and 6-pin connector from behind. 

Installation 

5. When installing new 10 MHz Standard, check that rear studs are supported by both rear rubber mounts 
and reconnect 87 (gray /violet) cable and 6-pin connector (red wire to rear pin). Fasten 10 MHz Standard 
to RF Section with two screws (1). 

6. Replace A1 1 YTO Loop. Replace three screws removed in step 2 and reconnect cable connector (2). 

7. Replace RF Section bottom cover and reconnect ac line cords. 



FIGURE 2. A22 10 MHz STANDARD REPLACEMENT 
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Reference 

Designation 



HP Part 
Number 




Description 



Mfr Part Number 



m/n-reference; 

POflRO ASSEMBLY. REFERENCE PHASE 
DETECTOR 

BOARD ASSEMBLY. 100 MHZ VCXO 
BOARD ASSEMBLY. M/N PHASE DETECTOR 
BOARD ASSEMBLY. M/N OUTPUT 
BOARD ASSEMBLY. M/N*REFERENCE 
MOTHERBOARD 



BSGSO-eOOlS 

85G60-G013S 
856G0-G013G 
8S6G0-G01 13 
85660-60020 




■"Indicates Factory Selected Value 
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FIGURE 3. A7 M/N REFERENCE, PARTS IDENTIFICATION (1 OF 2) 
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Item 


HP Part 
Number 


C 

D 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


1 


86701-40001 


9 


Extractor, PC Board 




86701-40001 




2200-0105 


4 


Screw, Mach, 4-40, .312-IN LG, PAN HD 


28480 


2200-0105 




85660-20049 


1 


Cover, PC Board (A7A4 M/N Output) 


28480 


85660-20049 




85660-20047 


9 


Cover, PC Board (A7A3 M/N 0 DET) 


28480 


85660-20047 




85660-20046 


8 


Cover, PC Board (A7A2 100 MHz VCXO) 


28480 


85660-20046 




85660-20045 




Cover, PC Board (A7A1 REF <f> DET) 


28480 


85660-20045 




5021-3208 




Housing, M/N-Reference Block 


28480 


5021-3208 


8 


86701-00024 




Air Scoop 


28480 


86701-00024 


9 


86701-00029 




Air Baffle, Top 


28480 


86701-00029 


10 


86701-00030 




Air Baffle, Bottom 


28480 


86701-00030 


11 


2200-0103 


2 


Screw, Mach, 4-40, .25-IN LG, PAN HD 


28480 


2200-0103 


12 


0460-0778 


5 


Tape, Adhesive, Foam Cushion (4-IN) 


28480 


0460-0778 



FIGURE 3. A7 M/N REFERENCE, PARTS IDENTIFICATION (2 OF 2) 
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A7A1 Reference Phase Detector 




RF SECTION 



A7A1 REFERENCE PHASE DETECTOR, CIRCUIT DESCRIPTION 



The A7A1 Reference Phase Detector contains the frequency divider, phase detector, and integrating amplifier 
for the 100 MHz Reference phase-lock loop. Basically, 100 MHz from the A7A2 VCXO is divided by 10 2 ind 
compared to the 10 MHz frequency standard by the phase detector. The error voltage from this comparison is 
fed back to the VCXO to keep its frequency locked to 10 times that of the frequency standard. The bandwidth 
of the reference phase-lock loop is 100 Hz; the 10 MHz derived from the 100 MHz VCXO must be within 100 
Hz of the 10 MHz frequency standard for the loop to lock reliably. 



Limiting Amplifier (A) 

U1 amplifies and limits the amplitude of the 10 MHz from the frequency standard. UlA and UIB form a 
limiting differential pair, while the emitter follower U1 provides a low impedance output. 



Pulse Generator (B) 

U2D is bieised with feedback resistor RIO to further limit the 10 MHz to a well-shaped square wave and set the 
proper logic levels for digital buffer U2C. U2A and U2B generate neirrow pulses, the width being the gate delay 
of U2A plus the delay from R1 1 and C5. When the output of U2C goes low, the output of U2B goes high after 
one gate delay (of U2B). After a delay due to R1 1, C5 and U2A gate delay, the output of U2A goes high which 
causes U2B output to return low again, thus generating a narrow pulse. 

Phase Lock Sampler (D) 

The phase lock sampler performs the function of phase detector. The 10 MHz pulses from the buffer amplifier 
are applied to the primary of T1 which causes CR3 and CR4 to turn on for the duration of the pulses. This 
samples the divided by 10 VCXO frequency and stores this voltage on C26. When the loop is locked, the 
feedback due to the complete phase-lock loop forces this voltage to be nearly zero. When the loop is unlocked, 
this voltage may be zero or varying, depending on the reason for unlock. 



Integrating Amplifier (E) 

Q4 is a differential input pair which together with Q5 and Q6 forms a high gain amplifier. Feedback is added 
with C32 and R49 to make an integrating amplifier. C32 provides ac feedback only, so for the amplifier to 
remain linear, dc feedback is accomplished by virtue of the entire phase-lock loop. 



VCXO Divider and Buffers (F) 

100 MHz from the A7A2 VXCO is applied to the counter U3 which divides by 5, then by 2. Its outputs are 10 
MHz and 20 MHz which are buffered by U4 to be used as reference frequencies by other assemblies in the 
instrument. The other 10 MHz output is used to drive the Phase Lock Sampler (D) and Lock Indicator Sampler 

(I). 



45° Phase Lead and Buffer Amplifier (G) and 45° Phase Lag and Buffer Amplifier (H) 

The 45° phase shift buffers are used to provide two 10 MHz signals which are 90° apart in phase, the purpose of 
which is explained in Lock Indicator Sampler description. 45° phase shift in (G) is accomplished with C35 and 
R53, while in (H) it is done by R59 and C38. 



A7A1 1 




RF SECTION 



Lock Indicator Sampler (I) 

The lock indicator sampler functions the same as the phase lock sampler (D). The only difference is that the 10 
MHz is 90“ shifted in phase. This causes the output of the lock indicator sampler to be a maximum negative 
voltage when the loop is locked, since in this state the output of the phase-lock sampler is OV. 

Phase Lock Detector (J) 

The output of the lock indicator sampler is compared to - 0.5 V by U5. When the output voltage becomes closer 
to 0 than to -0.5V, U5 switches its output to TTL high to indicate to the A15 Processor that the loop is 
unlocked. 
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A7A1 REFERENCE PHASE DETECTOR, TROUBLESHOOTING 



The A7A1 Reference Phase Detector compares the output of the 10 MHz Frequency Standard to the output of 
the A7A2 100 MHz VCXO and provides the tuning drive voltage for the VCXO. A phase lock detector in A7A1 
indicates to the main processor (A15) the state of the Reference Phase Lock Loop. 



Samplers (D), (I) 

The Phase Lock and Lock Indicator Samplers are identiceil. The diodes are biased to approximately the same 
level in each. The dc bias on the diodes is as shown in Table 1 . 



TABLE 1 . SAMPLER DIODE BIAS VOLTAGE LEVELS 



Diode 


dc Bias 


CR3 Anode 


+1.87 


CR4 Cathode 


-1.92 


CR5 Cathode 


-1.92 


CR6 Anode 


+1.82 



The Phase Lock Sampler output (junction of R32 and R34) is OV when locked or with no 10 MHz reference, 
and approximately +0.1V with no 100 MHz input. The Lock Indicator output (junction of R25 and R23) is 
- 1 .5V when loeked, OV with no 10 MHz referenee, and approximately + 0.2V with no 100 MHz input. 



45** Phase Lead Amplifier (G) and 45"* Phase Lag Amplifier (H) 

The Phase Amplifiers shift the 100 MHz VCXO signal, which has been divided by 10 by U3, +45° and -45° 
respectively. Figure 1 is typical of the waveforms at the collectors of Q1 and Q2. The dc voltages for Q1 and Q2 
are as shown in Table 2. 



Oscilloscope Settings: 

Vertical: 0.05V/Div AC 
Horizontal: 0.05usec/Div 
Probe: 10:1 

Analyzer Settings: 

INSTR PRESET 




FIGURE 1 , OUTPUTS OF 45“ PHASE AMPLI FI ERS 
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TABLE 2. PHASE AMPLIFIER VOLTAGE LEVELS 





Voltage Levels 


Q1 


Q2 


Emitter 


-8.0 


-8.0 


Base 


-7.4 


-7.4 


Collector 


-3.6 


-3.6 



Limiting Amplifier (A) 

The Limiting Amplifier shapes and amplifies the 10 MHz reference from the Frequency Standard (A22). 
Typical voltage levels for U1 are shown in Table 3. 



TABLE 3. LIMITING AMPLIFIER VOLTAGE LEVELS 



U1 Pin No. 


dc Voltage Level 


1 


+5.0 


2 


0 


3 


+0.5 


4 


0 


5 


+2.3 


6 


+2.3 


7 


+1.6 


8 


+5.0 



Pulse Generator (B) 

Typical input/output waveforms for the Pulse Generator are shown in Figures 2 and 3. 



Oscilloscope Settings: 

Vertical: O.lV/Div 
Horizontal: 0.2usec/Div 
XIO Magnifier 
Probes: 10:1 
Channel A: U2B Pin 5 
Channel B: U2A Pin 2 

Analyzer Settings: 

INSTR PRESET 




FIGURE 2. PULSE GENERATOR INPUT WAVEFORMS 
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Oscilloscope Settings: 

Vertical: O.lV/Div 
Horizontal: 0.05usec/Div 
Probe: 10:1 

Channel A: U2B Pin 4(TP1) 

Analyzer Settings: 

INSTR PRESET 




FIGURE 3. PULSE GENERATOR OUTPUT PULSES 



Buffer Amplifier <C) 

Typical voltage levels for the Buffer Amplifier are shown in Table 4. 

TABLE 4. BUFFER AMPLIFIER VOLTAGE LEVELS 





Voltage Levels 


Q2 


Q7 


Emitter 


-4.6 


-4.6 


Base 


-4.5 


-4.5 


Collector 


-0.3 


-9.4 



Integrating Amplifier (E) 

Typical voltage levels for the Integrating Amplifier are shown in Table 5. 
Integrating Amplifier tune voltage output (junction of R75 and R51): 
-8.6V (locked) 

— 23.6V (unlocked with no 10 MHz) 

- 1 .4V (unlocked with no 100 MHz) 



NOTE 

The tune voltage can be measured at A7A2TP1. However, the voltage levels 
will be slightly lower. 
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TABLE 5. INTEGRATING AMPLIFIER VOLTAGE LEVELS 



Transistor 


dc Voltage Levels 


Q4A 




Pin 1 


+0.9 


Pin 2 


+9.8 




0.0 (locked) 


Pin 3 


0.0 (no 10 MHz) 




+0.1 (no 100 MHz) 


Q4B 




Pin 4 


+0.9 


Pin 5 


+9.8 


Pin 6 


0.0 


Q5 




Emitter 


+10.3 


Base 


+9.8 


Collector 


Gnd 


Q6 




Emitter 


+10.3 


Base 


+9.8 


Collector 


-2.2 



Phase Lock Detector (J) 

The output of the Lock Indicator Sampler is compared to a reference of - 0.4V by comparator U5. The output 
of U5 is high for any unlocked condition. VRl limits the output voltage (HULR) to approximately 4.64V. 

This can be checked by disconnecting the 10 MHz input at A7A1J1 (gray/ white cable) and meeisuring the 
output of U5. With the loop unlocked (10 MHz removed), this output should be approximately 4.64V. 
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TABLES. REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 




B5660-60015 


5 


1 


BOARD ASSEMULr, REFERENCE PHASE DETEtTOR 


20430 


□5660-60013 


A7A1C1 


l)180--0197 


3 


5 


CAf'ACITOR-FXD 2.2UF+-10Z 203DC TA 


56289 


150D225X9020A2 


A7A1C2 


0130-0197 


0 




CAPACITOR-FXD 2.L'OFt-10X 2DVDC TA 


56289 


150D225X9020A2 


A7A1C3 


(1180-1746 


5 


4 


CAPACITOR-FXD 151.IF + -10X 20yDC TA 


56289 


130D156X?020£)2 


A7A1C4 


1)16(1-3379 


7 


6 


CAPACITOR-FXD .OUJF ^ 20% lOOVDC CER 


28400 


0160 -3079 


A7A1C5 


0140-0190 


7 


1 


CAPACITOR-FXD 3VPF +-57. 3C0VDC MICA 


72136 


DM15E390J0300UV1CR 


A7A1C6 


0160-3379 


7 




CAPACITOR-FXD .OllJF * -20X tOOVDC CER 


28430 


0160-3879 


A7AIC7 


0160-2055 


9 


24 


CAPACITOR-FXD .DIUF +80-2OX lOOVDC CER 


20400 


0160-2055 


A7A1CC 


0130-3073 




1 


CAPACITOR-FXD 2.2UF+-20X 30WDC TA 


20430 


0130-3073 


A7AIC9 


0160-3379 


7 




CAPACITOR-FXD .OIUF +-20X lOflVDC CER 


20400 


0160-3879 


A7A1C1 0 


0160-2055 


7 




CAPACITOR-FXD .DIUF +80-2OX lOOVDC CER 


28400 


0160-2055 


A7AIC11 


0130-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56209 


150D225X9020A2 


A7AtC12 


0160-2199 


2 


1 


CAPACITOR-FXD 30PF + 5X 300DDC MICA 


20430 


0160-2199 


A7AIC13 


0130-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20UDC TA 


56207 


150D225X9020A2 


A7A1C14 


0160-2204 


0 


3 


CAPACITOR-FXD lOOPF t -5X 303VDC MICA 


28400 


0160-2204 


A7A1C15 


0130-0197 


a 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56209 


1S0D223X9020A2 


A7AtCtt 


OliO -205S 


7 




CAPACITO)l-FXD .OIUF ^O0 20X lOOVDC CER 


20400 


0160 2055 


A7AIC17 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


20400 


0160-2055 


A7A1C1G 


0160-2055 


9 




CAPACITOR-FXD .OIUF l•80-20X lOOVDC CER 


28480 


0160-2055 


A7AIC19 


0160-2055 


9 




CAPACITOR-FXD .OIUF +QO-20X lOOVDC CER 


2C480 


0160-2055 


A7A1C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF <80-20X lOOVDC CER 


23480 


0160-2055 


A7A1C21 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-2CZ lOOVDC CER 


2Q40D 


0160-2055 


A7A1C22 


0160-2055 


9 




CAPACITOR-FXD .DIUF I30-20X lOOVDC CER 


234B0 


0160-2055 


A7A1C23 


1)130-0553 


0 


? 


CAPACITOR-FXD 22UFt-20Z 25VDC TA 


28400 


0100-0553 


A7A1C24 


01 60-2055 


9 




CAPACITOR-FXD .OIUF +30-20X lOOVDC CER 


234B0 


0160-2055 


A7A1C25 


0160-2055 


9 




CAPACITOR-FXD .OIUF +O0 20Z lOOVDC CER 


20400 


016D -2053 


AVArC26 


0160-2204 


0 




CAPACITOR-FXD lOOPF * -SX 300UDC MICA 


2840 0 


0160-2204 


A7AIC27 


0140-0193 


0 


4 


CAPACITOR-FXD 82PF +-5Z 300VDC MICA 


72136 


DM15ED20J0300WV1CR 


A7A1C28 


1)130 -0553 


0 




CAPACITOR-FXD 22UFt--20X 2SVDC TA 


20400 


0180-0553 


A7AIC29 


U 1 6U 


9 




CAPACITOR-FXD .OIUF +30-207. lOOVDC CER 


20400 


0160-2055 


A7A1 C30 


0140-0193 


0 




CAPACIT0R-FXD Q2PF +-5X 3D0VDC MICA 


72136 


DM15E32DJ0300UV1CR 


A7A1 C31 


0180-1746 


5 




CAPACITOR-FXD 15UF+-10X 20VDC TA 


3L2B9 


150D15i»X902QB2 


A7A1C32 


0170-0066 


9 


1 


CAPACITOR-FXD, . 027UF +-10X 200VDC POLYE 


28400 


0170 "0066 


A7A1C33 


0160-2055 


9 




CAPACITDR-FXB .OIUF +Q0-20X lOOVDC CER 


20480 


0160-2055 


A7A1C34 


0160 -2053 


9 




CAPACITOR-FXD .OIUF +00-20X lOOVDC CER 


28400 


0160-2055 


A7A1C35 


0140-0193 


0 




CAPACITOR-FXD 8.2PF +-SX 300VDC MICA 


72136 


DM15EG20J0300UV1CR 


A7A1C36 


0160-2053 


9 




CAPACITOR-FXD .OIUF i^O0-20X lOOVDC CER 


28430 


0160-2055 


A7A1C37 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80- 207. lOOVDC CER 


28400 


0160-2055 


A7A1C30 


U140-D193 


0 




CAPACITOR-FXD 02PF +--5X 30 0VDC MICA 


72136 


DM15EQ20J0300UV1CR 


A7A1C39 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


20400 


01 60 --3879 


A7A1 C49 


0130-1746 


5 




CAPACITOR-FXD 15UFt-10X 23VDC TA 


56289 


13DD156X902DB2 


A7AtC41 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20Z lOOVDC CER 


28400 


0160-2055 


A7A1 C42 


0160 -2055 


9 




CAPACITOR-FXD .OIUF t80-20X lOOVDC CER 


20400 


3160-^2 055 


A7AJC43 


0160-2206 


2 


1 


CAPACITOR-FXD 160PF +-5X 300VDC MICA 


23480 


0160-2206 


A7A1C44 


0160-2055 


7 




CAPACITOR-FXD .OIUF •Q0-23X lOOVDC CER 


20480 


0160 -2035 


A7A1C45 


0160-2055 


9 




CAPACITOR-FXD .OIUF +OQ-20Z lOOVDC CER 


20400 


0160-2055 


A7A1C46 


0140-0210 


2 


3 


CAPACITOR-FXD 270PF +-5X 300VDC MICA 


72136 


DM15F271 J03()0WV1CR 


A7AIC47 


0160-2055 


9 




CAPACITOR-FXD .OIUF +8Q-20X lOOVDC CER 


23400 


0160- 2035 


A7A1C40 


0140-0210 


2 




CAPACITOR-FXD 270PF +-5X 300VDC MICA 


72136 


DM15F271 JD300WV1CR 


A7AIC49 


0160-2201 


7 


1 


CAPACITOR-FXD 51PF +-5X 30OVDC MICA 


28480 


0160-2201 


A7A1C50 


0160-2055 


9 




CAPACITOR -FXD .OIUF +Q0 -23X lOOVDC CER 


20480 


0160-2035 


A7A1C5I 


0140-0210 


2 




CAPACITOR-FXD 270PF +-5Z 300VDC MICA 


72136 


DM15F271J0300WV1CR 


A7A1C52 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20X lOOVDC CER 


20480 


0160-2055 


A7A1C53 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20Z lOOVDC CER 


20400 


0160-2055 


A7A1C54 


0130-0133 


2 


1 


CAPACITOR-FXD lOUr+75-lOX SOVDC AL 


56239 


30D1 060050002 


A7A1C55 


0130-1746 


5 




CAPACITOR-FXD 15U1-+-10Z 20VDC TA 


56239 


150D156X9020B2 


A7AlC5t 


0180-0229 


7 


1 


CAPACITOR-FXD 33UF* -lOZ lOVDC TA 


56289 


1500336X901002 


A7A1C57 


0160-2204 


0 




CAPACITOR-FXD lOOPF +-5X 300VDC MICA 


20430 


0160-2204 


A7A1C5Q 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20Z lOOVDC CER 


20400 


0160-3879 


A7A1C59 


0160-3073 


6 


2 


CAPACITOR-FXD 1000PF +-20Z lOOVDC CER 


20400 


0160-3070 


A7A1C60 


0160-3379 


7 




CAPACITOR-FXD ,01UF +-2DZ lOOVDC CER 


2343 0 


0160-3879 


A7AtC61 


0160-3454 


4 


1 


CAPACITOR-FXD 220PF +-10Z IKVDC CER 


20480 


0160-3454 


A7A1C62 


0160-3378 


6 




CAPACITOR-FXD lOOOPF + -20X lOOVDC CER 


2Q4B0 


0160-3G7B 


A7A1CR1 


1901-0510 


8 


6 


DIODE-SM SIG SCHOTTKY 


2848U 


1901-0510 


A7A1CR2 


1901-0513 


8 




DIODE-3M SIG SCHOTTKY 


28480 


1901-0510 


A7AICR3 


1901-0510 


8 




DIODE--SM SIG SOtOTTKY 


23400 


1901-0518 


A7A1CR4 


1901-0513 


8 




DIODE-GM SIG SCHOTTKY 


20400 


1901-0518 


A7A1CR5 


1901-0513 


8 




DIODE-SM SIG SCHOTTKY 


28480 


1901 -0510 


A7A1CR6 


1901-0510 


8 




DIODE SM SIG SCHOTTKY 


28400 


1901-0510 


A7A1 J1 


1230-0544 


B 


5 


CONNECTQR-RF DM-SNP M SGL-HOLE-FR 50-OHM 


20400 


1250-0544 


A7A1J2 




II 




P/O A7A1U1 






A7A1 J3 


1250-0544 


p 




CONNECTOR-RF SM-SNP M SGL-HOLE-FR 30-OHM 


20400 


1250-0544 


A7A1J4 


1250-0544 






CONNECTOR-RF SM-SNP M SGL-HOLE-FR 50 -OHM 


20400 


1250-0544 


A7A1 J5 


1250-0544 


1 




CONNECTOR-RF SM-SNP M SGL- HOLE-FR 50- OHM 


20480 


1250-0544 





•^Indicates Factory Selected Value 
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RF SECTION 



TABLES. REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


OO 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7A1J6 


1250 ■0544 


9 




CONNECrOR-RF SH -SNP M SGL110LE-FR 50 -OHH 


20400 


1250-0544 


AVAILI 


9140-0230 


3 


2 


INDUCTOR RF-CH-HLD 02UH 5X ,166DX.38SLG 


28400 


9140 -0230 


AVAILE 


9140-0230 


3 




INDUCTOR RF-CH- hLD 82UH 57. . 1 66DX . 305LG 


2048 0 


9140-0238 


A7AU.3 


9140-0143 


9 


2 


INDUCTOR RF-CH-MLD 3 , 3UH lOZ , 1 05DX . 26LG 


28400 


9140-0143 


A7A1L4 


9140-0143 


9 




INDUCTOR RF-CU-MLD 3.3UH 10% .105DX.26LG 


20400 


9140-0143 


A7A1LS 


91(10-2261 


2 


1 


INDUCTOR RF-CH-HLD 2 . 7UH 10% . 1 05DX , 26LG 


28400 


9100-2261 


A7A1L6 


9140-0114 


A 


1 


INDUCTOR RF-CH-HLD tOUH 10% .166DX.3Q5LG 


2040 0 


9140-011 4 


A7A1L7 


9100-2255 


4 


4 


INDUCTOR RF-CH-HLD 470NH 10% .105DX.26LG 


20400 


9100-2255 


A7A1LG 


9100-0360 


6 


1 


INDUCTOR RF-CII HLD 330NH 102 . 1 05DX . 26LG 


20480 


9130-0368 


A7A1L9 


9100-2257 


6 


3 


INDUCTOR RF-CH-HLD 02ONH 10% .105DX.26LG 


20480 


9100-2257 


A7A1L1 0 


9100-2255 


4 




INDUCTOR RF-CH-hLD 470NH 107. , 1 05DX . 26LG 


20400 


9100-2255 


A7A1L11 


9100-2257 


6 




INDUCTOR RF-CH-HLD B20NH 10% .105DX.26LG 


28400 


910 0 -2257 


A7A1L12 


91 0 0--2255 


4 




INDUCTOR RF-CH-HLD 470NH 10% .105DX.26LG 


2040 0 


V10 0--2255 


A7AJL13 


9100-2257 


6 




INDUCTOR RF-CH-HLD 02CNH 10% .105DX.26LG 


20480 


9100-2257 


A7A1L14 


7100-2255 


A 




INDUCTOR RF-CH-hLD 47aNH 10% . 1 05DX . 26LG 


20400 


9130-2235 


A7A1L15 


9100-2256 


5 


1 


INDUCTOR RF CH-HLD 560NH 10% .1D5DX.26LG 


28480 


910 0-2256 


A7A1L16 


9100-2891 


4 


1 


INDUCTOR RF-CU-HLD 50NH 10% ,105DX,26LG 


20400 


9100-2891 


A7A1Q1 


1854-0019 


3 


3 


TRANSISTOR NPN SI TO-18 PD-360MW 


20400 


1854-0019 


A7A1Q2 


1054-0019 


3 




TRANSISTOR NPN SI TO-IG PD=360MU 


23480 


1054-0019 


A7A1Q3 


1854-0019 


3 




TRANSISTOR NPN SI TO-IB PD=360MU 


28400 


1054-0019 


A7A1U4 


1855-0049 


1 


1 


TRANSISTOR- JFET DUAL N-CI-IAN D-HODE 31 


23400 


1855-0049 


A7A1«3 


1053-0451 


S 


2 


TRANSISTOR PNP 2N3799 SI TO- 10 PD=36llhU 


01295 


2N3799 


A7A1Q6 


1053-0451 


5 




TRANSISTOR PNP 2N3799 SI TO- 1 B PD=360MU 


9 1 295 


2N3799 


A7Alfl7 


1853-0034 


y 


1 


TRANSISTOR PNP SI TO-10 PD^360MU 


284 30 


1853-0034 


A7A1R1 


0757 0399 


5 


2 


RESISTOR 82.5 1% .125U F TC'=0t -10O 


24546 


C4 -1/8-T0-82R5-F 


A7AJR2 


0757-0417 


8 


1 


RESISTOR 562 1% ,125U F TC=0■^-lafl 


24546 


C4- 1/0-TO-562R-F 


A7A1R3 


0757-0416 


7 


4 


RESISTOR 511 1% .125W F TC=0t-100 


24596 


C4 -l/O-TU-SllR -F 


A7A1RA 


0757-0401 


0 


3 


RESISTOR 100 1% .125W F TC=0+-100 


245 46 


C4-1/8-T0-101 -F 


A7A1R5 


0690-3156 


2 


1 


RESISTOR 14. 7K 1% , 1 2SU F TC-^0»-100 


24546 


C4--1 /8-T0-1472-F 


A7A1R6 


0757-0401 


0 




RESISTOR 100 1% .125U F TC=0+-100 


245 46 


C4-1/D-T0-101-F 


A7A1R7 


0757-0420 


3 


1 


RESISTOR 750 1% .12SU F TC--0t-100 


2 4546 


C4 -l/O-TQ-751 -F 


A7A1R0 


0757-0430 


3 


1 


RESISTOR 5.1 IK 1% .125U F TC=0+-100 


24546 


C4-1/B-T0 511 1-F 


A7AIR9 


0737-0399 


5 




RESISTOR 02.5 1% .125U F TC=0i-100 


24546 


C4 -1/3-T0-B2RS-F 


A7AIR10 


0690-7222 


1 


1 


RESISTOR 261 1% . 05U F TC-Qi-100 


24546 


C3-1/0-TO-261R-F 


A7A1R1 1 


0698-7219 


6 


t 


RESISTOR 196 1% ,05U F TC=0t-ia0 


24546 


C3 -1/8-TO -196R-F 


A7AlRt2 


0757-0442 


9 


5 


RESISTOR lOK 1% ,125U F TC-0+-100 


24546 


C4-1/8-T0- 1002-F 


A7A1H13 


0690-3453 


2 


3 


RESISTOR 196K 1% .125U F TC=0^-100 


24516 


C4-1/B-T0 1963 -F 


A7A1R14 


0757-0442 


9 




RESISTOR lOK 1% ,125W F TC^=0-v-100 


24546 


C4'l/0-TQ-lOO2-F 


A7A1R15 


0690-3453 


2 




RESISTOR 196K 1% .125U F TC=0<-100 


24546 


C4-1/0-TO -1963-F 


A7AlRt<. 


0757-0441 


0 


2 


RESISTOR 0.25K 1% .12SU F TC=0h-100 


24546 


C4-1/0-TC-B251-F 


A7A1R17 


0690-3430 


3 


2 


RESISTOR 147 1% .125U F TC=3-<--10 0 


24546 


C4 -1/0--TO-147R-F 


A7A1R10 


0757-0346 


z 


6 


RESISTOR 10 1% ,12bU F TC»01-100 


24546 


C4-1/0-TO-1ORO- F 


A7A1R19 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0*--100 


24546 


C4 ■•1/0-TO-1I1RO- F 


A7AtR20 


0757-0441 


0 




RESISTOR 0.25K 1% . 1 2SU F TC=0<-100 


24546 


C4-1/0-TC-G251-F 


A7A1R21 


0690-3438 


3 




RESISTOR 147 1% . 1 25U F TC=0-t-10 0 


2A:^>A6 


C4-1/B-T0-147R-F 


A7A1R22 


0690-3136 


8 


1 


RESISTOR 17. 8K 1% ,125W F TC=0+-1C0 


24546 


C4 •1/8-TO- 1782-F 


A7A1R23 


0757-0346 


2 




RESISTOR 10 1% .125U F TC=-iJ»-103 


24546 


C4-1/8-T0-10R0-F 


A7A1R24 


0690-3154 


0 


5 


RESISTOR 4.22K 1% .125U F TC=04-100 


24546 


C4- l/B-TO-4221 -F 


A7A1R25 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0i-100 


24546 


C4 -1/3-TO-lORO-F 


A7AtR26 


0757-0200 


3 


5 


RESISTOR IK 1% .12SU F TC:=0+-100 


24546 


C4-1/B-T0-10O1-F 


A7A1R27 


0690-3154 


0 




RESISTOR 4.22K 1% .125U F TC=0-^-100 


24546 


C4 -l/B-TO-4221 -F 


A7AtR28 


0690-3450 


9 


1 


RESISTOR 42.2K 1% .123U F TC=0-t-100 


24546 


C4-1/8-T0-4222-F 


A7A1R29 


0690-3449 


6 


1 


RESISTOR 20. 7K 1% . 1 25U F TC=0^-100 


24546 


C4-1/8-T0-2872-F 


A7A1R30 


0757-0444 


1 


£ 


RESISTOR 12. IK 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-1212-F 


A7A1R31 


0690-315^ 


0 




RESISTOR 4.22K IX .125U F TC=O>-1O0 


24546 


C4 -l/B-TO-4221 -F 


A7A1R32 


0757-0346 


2 




RESISTOR to 1% .125W F TC“Oh -100 


24546 


C4- 1/B-TC-l ORO-F 


A7A1R33 


0698-3154 


0 




RESISTOR 4.22K 1% .125W F rc=0»-100 


24546 


C4 l/B-TO-4221 -F 


A7A1R34 


0757-0346 


2 




RESISTOR 10 1% .125U F TC=Ot-100 


24546 


C4-1/0-TO-10RQ-F 


A7A1R35 


0757-0200 


3 




RESISTOR IK 1% .125U F TC=fl+-100 


24546 


C4-1/0-TO-1OO1-F 


A7A1R36 


0757-0444 


1 




RESISTOR 12. IK 1% ,125U F TC=0+-100 


24546 


C4-1/0-TO-1212-F 


A7AtR37 


0757-0200 


7 


1 


RESISTOR 5.62K 1% .125W F TC=0-«-130 


24546 


C4-1/B-T0-5621-F 


A7A1R3B 


0757-0421 


A 


2 


RESISTOR 023 1% .12SW F TC-'Oi-lOO 


24546 


C4- 1/8-TO-025R-F 


A7A1R39 


0757-0440 


7 


1 


RESISTOR 7.5K 1% . 1 25U F TC=0*--100 


24346 


C4-1 /8-T0-75O1 -F 


A7A1R4D 


0757-0394 


0 


2 


RESISTOR 51.1 1% .1250 F TC=0i-lOO 


245 46 


C4-1/8-T0 -51R1-F 


A7A1R41 


0690-3446 


3 


2 


RESISTOR 303 1% ,125W F TC=()t-100 


24546 


C4 -1/0-TQ-383R-F 


A7A1R42 


0698-0085 


0 


3 


RESISTOR 2.61K 1% .125W F TC=0i-t00 


24546 


C4-1/0-TO-2611 -F 


A7A1R43 


0757-0442 


9 




RESISTOR 13K 1% ,125U F TC-Ot-100 


24546 


C4-1/B-TO-1002-F 


A7A1R44 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC=0+-100 


245 46 


C4-l/8-TO~t002-F 


A7A1R45 


O737-02Q0 


3 




RESISTOR IK 1% .123W F IC=0«-10D 


24546 


C4 -1/8-TO-l 001 -F 


A7A1R46 


0698-3154 


0 




REGIGTDR 4 . 22K 1% .125W F TC=0>-10Q 


24546 


C4-1/8-T0 -4221-F 


A7A1R47 


0698-3453 


2 




RESISTOR 196K 1% .125W F TC=0-*-100 


24546 


C4-1/3-T0- 1963-F 


A7A1R4Q 


0757-0442 


9 




RESISTOR lOK 1% .125W F TC=0t-100 


24546 


C4-1/0-TO-1CO2-F 


A7A1R49 


0690-7285 


6 


1 


RESISTOR 119K 1% . 05W F TC=0+-100 


24546 


C3-1/O-T0-1103-F 


A7AIR50 


0698-3157 


3 


2 


RESISTOR 19. 6K 1% .125U F TC=Oi-100 


24546 


C4-1/0-TO- 1962-F 





♦Indicates Factory Selected Value 
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RF SECTION 





Description 



RESISTOR 19. 6K 1% .125U F TC=0»-1<10 
RESISTOR 100 IX .125U F TC-(H-100 
RESISTOR 196 IX .125W F TO0+-100 
RESISTOR 025 IX , 05W F TC=0t-10O 
RESISTOR 7,5K IX .05U F TC“0+-100 

RESISTOR 51.1 IX .125U F TC=0+-iao 
RESISTOR 383 IX .125W F TC--0+--100 
RESISTOR 2.61K IX . 05W F TC^Ot-lOO 
RESISTOR 196 IX . 125W F TC“0+-100 
RESISTOR IK IX .125U F TC»=0^ 100 

RESISTOR 1.78K IX .125U F TC=0-t-100 
RESISTOR 2.61K IX ,125W F TC=0*-100 
RESISTOR 261 IX .125W F TC-Of-lOO 
RESISTOR 2.61K IX .12SW F TOOt-100 
RESISTOR 825 IX .12SU F TC-0>-100 

RESISTOR IK IX .125U F TC--OI-100 
RESISTOR 511 IX .125U F TC=0+-100 
RESISTOR 511 IX . 1 25U F TC=0«-100 
RESISTOR 511 IX ,125W F TC-0+-100 
RESISTOR 1.21K IX .125W F TC==0+-10U 

RESISTOR 261 IX .125U F TO0+-100 
RESISTOR 1.33K IX .125U F TC=0+-100 
RESISTO'R 13. 3K IX .125U F TC=O t -100 
RESISTOR IK IX . OSU F TC=0 k-100 

TRANSF RF 5 PIN 
TRANEF RF 5 PIN 

CONNECTOR -SOL CONT PIN 1 . 1 4 «H- B3C-SZ SO 

TRANSISTOR ARRAY 14- PIN PLSTC DIP 
IC GATE TTL NOR QUAD 2-INP 
IC CNTR ECL BCD POS-EDGE -TR I G 
IC GATE ECL NOR QUAD 2-lNP 
IC OP AMP GP TO-99 PKG 

1C V RGLTR TO-39 

DIODE -ZNR 4.640 5X DO -33 PD=.4U 
DIODE- ZNR 23.7V 5X DO-35 PD=.4W 

CBL AY GRA/OR 

MISCELLANEOUS PARTS 

WASHER -LK INIL T NO . 10 .175 -IN-ID 
SCREU -MACH 4-40 .188- IN -LG PAN -HD-POZI 
SCREW- MACH 4-40 .25 IN-LG PAN-HD-POZI 
NUr-HEX-DBL-CMAM 10--32-THD .C67-1N-THK 
CVH PC REF PHDET 

EXTRACTOR PC 




Mfr Part Number 



C4-1/8-T0-1962-F 
C4 -1/8-TO-lOl - F 
C4 -1/8-T0 -196R -F 
C3-1/8-T0 -B25R-F 
C3- 1/8-T0-7501 -F 

C4-1/8-T0-51R1-F 
C4- 1/8-T0-3O3R-F 
C3-l/'8-T0-2611-F 
C4-l/e--T0 -196R -F 
C4-1/8-TO-1001-F 

C4" 1/8-TO-1701-F 
C4-l/'8-T0-2611-F 
C4-1/8-T0-261O-F 
C4-1/B-TB-2611 -F 
C4 --1/8-T0 -025R-F 

C4- 1/D-Tfl-100t -F 
C4- 1/G-T0-511R-F 
C4-1/'B-T0-5HR F 
C4- 1/8-TO-SUR-F 
C4--1Z8-T0-1211-F 

C4- 1/0-TC--261O-F 
C4-1/8-T0-1331-F 
MF4C1/8-TU-1332-F 
C3 -1/8-TO-lOOl -F 

08552-6044 

00552-6044 



CA3146E 
SN7402N 
MC1013OL 
MC101G2P 
CA301 AT 



1902-3082 

1902-3256 



85660-60004 



2190-0124 

ORDER BY DESCRIPTION 
2200-01 03 
2950-0070 
85660-20045 

06701-40001 
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RF SECTION 




FIGURE 5. A7A1 REFERENCE PHASE DETECTOR, COMPONENT LOCATIONS 
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A7A2 100 MHz VCXO 




RF SECTION 



A7A2 100 MHz VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO), 
CIRCUIT DESCRIPTION 



A7A2 consists of a 100 MHz voltage-controlled crystal oscillator, buffer amplifiers, and a frequency quadru- 
pler. In conjunction with A7A1 Reference Phase Detector, it forms the reference phase-lock loop. Outputs of 
100 MHz and 400 MHz are used as frequency references by other assemblies in the instrument. 

100 MHz Oscillator (A) 

Q5 functions as a common-base amplifier with feedback to form an oscillator. The feedback includes the 100 
MHz crystal Y1 and varactor CRl which are the principal frequency-determining components. CRl is tuned by 
the output of A7A1 and can vary the frequency by approximately ± 1 kHz. The amplitude of the oscillations is 
limited by CR3 and CR4. TPl is accessible from the top cover; the voltage should be near - 8V dc for proper 
operation. The voltage is adjusted by tuning the oscillator with C4. 

100 MHz Buffer Amplifier (B) 

Q6, Q7, Q8, Q9, and Qll form a series of 100 MHz amplifiers. They buffer the 100 MHz outputs from each 
other as well as from the oscillator. 

Quadrupler (C) 

100 MHz from Q7 in (B) is applied to T3. The secondary of T3 is connected to Q3 and Q4 to form a full-wave 
rectifier. Positive half cycles of 100 MHz to T3 turn on Q3 while negative half cycles turn on Q4. The collectors 
are connected together to sum the currents and produce even harmonics of 100 MHz. The output is tuned to 400 
MHz by C3 and LIO to select 400 MHz. 

400 M Hz Amplifier (D) 

Q1 and Q2 are two common-emitter tuned amplifier stages which amplify 400 MHz and filter undesired har- 
monics of 100 MHz. R67, R68, and R69 form a pad which is selected to give —9 dBm ±2 dB output at 400 
MHz. 
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A7A2 100 MHz vcxo, troubleshooting 



The 100 MHz VCXO supplies aU of the fixed reference frequencies for the 8566B. Separate 100 MHz outputs 
are routed to the A6A9, A10A4, and A7A1 assemblies. A 400 MHz signal is applied to the A7A3 assembly. The 
A7A1 assembly divides the 100 MHz input to provide 10 MHz and 20 MHz references. 



100 MHz Oscillator (A) 

The tune voltage at A7A2TP1 is nominally — 8V. If an unlocked condition exists, this voltage is either — 23V or 
- 1 .3V. If the level is — 23V, check the 10 MHz reference to A7A1 . If the level is — 1 .3V, check the outputs of the 
100 MHz Buffer /Amplifier. 

Typical voltage levels for the oscillator transistor Q5 are: 

Emitter - 12.8V 

Base -11.9V 

Collector O.OV 



100 MHz Buffer/Amplifier (B) 

All 100 MHz output levels should be approximately 0 dBm. Typical voltage levels for each transistor are as 
shown in Table 1 . 



TABLE 1. 100 MHz BUFFER/AMPLIFIER VOLTAGE LEVELS 





06 


07 


Oil 


08 


09 


Emitter 


3.8 


3.8 


3.8 


4.3 


5.0 


Base 


4.5 


4.5 


4.5 


5.0 


5.5 


Collector 


9.2 


9.1 


9.3 


10.0 


11.0 



Quadrupler (C) and 400 MHz Amplifier (D) 

Typical voltage levels for the Quadrupler and 400 MHz Amplifier are as shown in Table 2. 
The 400 MHz Amplifier output at A7A2J1 (white/blue cable) is approximately - 10 dBm. 

TABLE 2. QUADRUPLER AND 400 MHz AMPLIFIER VOLTAGE LEVELS 





03 


04 


01 


02 


Emitter 


-4.6 


-5.1 


-6.6 


-6.6 


Base 


-5.9 


-5.9 


-5.9 


-5.9 


Collector 


0.0 


0.0 


0.0 


0.0 
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Reference 

Designation 


HP Part 
Number 


A7A2 


05660-60135 


A7A2C1 


0121-0495 


A7A2C2 


0121-0495 


A7A2C3 


0121-0495 


A7A2C4 


0121-0493 


A7A2C3 


0100-0047 


A7A2C6 


0160-3456 


A7A2C7 


0160-3454 


A7A2C8» 


0160-2251 


A7A2C9 


0160-4DB4 


A7A2C10 


0140-0191 


A7A2C1 1 


0160-2204 


A7A2C12 


0160-3454 


A7A2C13 


0160-3454 


A7A2C14 


0160-3454 


A7A2C13 


0160-2261 


A7A2C16 


0160-2261 


A7A2C17 


0160-3454 


A7A2CIB 


0160-3454 


A7A2C19 


0160-2261 


A7A2C20 


0160-2261 


A7A2C21 


■0160-3454 


A7A2C22 


0160-3454 


A7A2CS3 


0160-3454 


A7A2C24 


0160-3454 


A7A2C25 


0160-3454 


A7A2C26 


0160-2261 


A7A2C27 


0160-2261 


A7A2C28 


0160-3072 


A7A2C29 


0160-3872 


A7A2C30 


0160-3454 


A7A2C31 


0160-3454 


A7A2C32 


0160-2261 


A7A2C33 


0160-2261 


A7A2C34 


. 0160-3454 


A7A2C35 


0160-3454 


A7A2C36 


0160-3078 


A7A2C37 


0160-3870 


A7A2C38 


0160-3078 


A7A2C39 


0160-3454 


A7A2G40 


0160-2238 


A7A2C41 




A7A2C42 


0160-3878 


A7A2C43 


0180-0116 


A7A2C44 


0160-2253 


A7A2C45 




A7A2C46 


0160-3870 


A7A2C47 


0160-3454 


A7A2C48 


0160-3456 


A7A2C49 


0160-3456 


A7A2C50 


0180-0116 


A7A2CS1 


0160-4299 


A7A2CS2 


0160-3456 


A7A2C53 


0160-3456 


A7A2C54 


0160-3454 


A7A2C55 


0160-3454 


A7A2C56 


0160-2437 


A7A2CR1 


0122 -0245 


A7A2CR2 




A7A2CR3 


1901-0539 


A7A2CR4 


1901-0539 


A7A2E1 


9170-0029 


A7A2J1 




A7A2J2 


1230-0544 


A7A2J3 


1 250-0544 


A7A2J4 


1250-0544 


A7A2L1 




A7A2La 


9100-2230 


A7A2L3 


9140-0158 


A7A2L4* 


9100-0368 


A7A2L5 


9100-2538 




Description 



BOARD AGSEHBLY, 1O0MH2 VOLTAGE-CONTROL- 
LED CRYSTAL OSCILLATOR (VCXQ) 

CAPACITOR -V TRhR-AIR 1.915.7PF 175W 
CAPACITOR-V TRMR-AIR 1.9-15.7PF 175V 
CAPACITOR -V TRMR-AIR 1.9-15.7PF 175V 
CAPACITOR-V TRMR-AIR 1.7-llPT 175V 
CAPACITOR-FXD 2.CUF+75-10Z 50VDC AL 

CAPACITOR-FXD lOOOPT +-107. IKVDC CER 
CAPACITOR-FXD 22nPF + -1 BX IKVDC CER 
CAPACITOR-FXD 5.6PF +-.25PF 500VDC CER 
CAl’ACITOR-FXD .1UF t -20% 50VDC CER 
CAPACITOR-FXD 56PF +-5X 300VDC MICA 

CAPACITOR-FXD tOOPF +-5X 300VDC MICA 
CAPACITOR-FXD 220PF -«-tOX IKVDC CER 
CAPACITOR-FXD 220PF t-lOX IKVDC CER 
CAPACITOR-FXD 220PF +-10X IKVDC CER 
CAPACITOR-FXD 15PF +-SX 500VDC CER 0>-30 

CAPACITOR-FXD 15PF +-5X SOBVDC CER 0»-30 
CAPACITOR-FXD 220PF + -1 BX IKVDC CER 
CAPACITOR-FXD 220PF +-10X IKVDC CER 
CAPACITOR-FXD 15PF f- 5X 3BBVDC CER O+-30 
CAPACITOR-FXD 15PF +-5X 500VLC CER 0<-3B 

CAPACITOR-FXD 220PF -t-lOX IKVDC CER 
CAPACITOR-FXD 220PF +-1UX IKVDC CER 
CAPAClTOR-fXD 220PF +-1 OX IKVDC CER 
CAPACITOR-FXD 220PF +-T0X IKVDC CER 
CAPACITOR-FXD 220PF +-10X IKVDC CER 

CAPACITOR-FXD ISPF +-5X 500VDC CER 0 i -30 
CAPACITOR-FXD 15PF t-5X 5B0VDC CER Ot-30 
CAPACITOR-FXD 2.2PF +-.25PF 200VDC CER 
CAPACITOR-FXD 2.2PF ♦-.25PF 200VDC CER 
CAPACITOR-FXD 220PF *-10X IKVDC CER 

CAPACITOR-FXD 22B1’F P-1 BX IKVDC CER 
CAPACITOR-FXD 13PF t-SX 500VDC CER 0 t -30 
CAPACITOR-FXD 15PF + -5X 50BVDC CER B+-3B 
CAPACITOR-FXD 220PF +-10X IKVDC CER 
CAPACITOR-FXD 220PF +-1BX IKVDC CER 

CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 
CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 
CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 
CAPACITOR-FXD 22DPF +-10X IKVDC CER 
CAPACITOR-FXD 1 . 5PF ■* -.23Pr 50 0VDC CER 

NOT ASSIGNED 

CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 
CAPACITOR-FXD 6,Cl)F-t -lOX 35VDC TA 
CAPACITOR-FXD 6 . BPF P-.23PF 500VDC CER 
NOT ASSIGNED 

CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 
CAPACITOR-FXD 220PF t-lDX IKVDC CER 
CAPACITOR-FXD ICOOPF p- 1 OX IKVDC CER 
CAPACITOR-FXD lOOOPF +-10X IKVDC CER 
CAPACITOR-FXD 6.0UF+-1OX 35VDC TA 

CAPACITOR-FXD 2200PF +-20X 250VDC CER 
CAPACITOR FXD lOOOPF -t -1 OX IKVDC CER 
CAPACITOR-FXD lOOOPF *-10X IKVDC CER 
CAPACITOR-FXD 220PF +-10X IKVDC CER 
CAPACITOR-FXD 2P.0PF +-1 OX IKVDC CER 

CAPACITOR-FDTHRU SOOOPF <00 -20X 20QV 

DIODE VVC 1N5139 6.8PF 1 BX 
NOT ASSIGNED 
DI0DE-3M GIG GCHOTTKV 
DIODE-SM SIG SCMOTTKY 

CORE -SHIELDING BEAD 

P/0 A7A2U1 

CONNECTOR-RF EM-ENP M SCL-I lOLE-FR 50 -OHM 
CONNECTOR-RF SM-CNP M SGL-HOLE-FR SO -OHM 
CONNECTOR-RF CM- ENP M SGL-HOLE-FR SO-OHM 

NOT assigned 

INDOCTOR RF-CH-MLD IBONH 1 OX .105DX.26LG 
INDUCTOR RF-CH-MLD lUH lOX .105DX.26LG 
INDOCTOR RF-CH-MLD 33BNH 1 OX .105DX.26LG 
INDOCTOR Rr-CH-MLD lUH 1 OX .161DX.3Q5LG 




Mfr Part Number 



Q5B60-60135 



107 0309-125 
107-0309-125 
187-0309-125 
107-0306-125 
30D206G050CC2 

0160-3456 

016(1-3454 

0160-2251 

0160-4004 

DM15E560J0300WV1CR 

0160-2204 

0160-3454 

0160-3454 

0160-3454 

0160-2261 

01 60- -2261 
0160-3454 
0160-3454 
0160-2261 
0160-2261 

0160-3454 

0160-3454 

0160-3454 

0160-3454 

0160-3454 

0160-2261 

0160-2261 

0160-3872 

0160-3872 

0160-3454 

0160-3454 

0160-2261 

0160-2261 

0160-3454 

0160-3454 

0160-3878 

0160-3878 

0160-3078 

0160-3454 

0160-2230 



0160-3870 

15DD6t)5X9033B2 

0160-2253 



0160-3870 

0160-3454 

0160-3456 

0160-3456 

1500605X903582 

C067F251F222MG22-CDH 
0160 ■■3456 
0160-3456 
01 60 ■3454 
0160-3454 



1901--0 539 
1901-0539 



1250-0544 

1250^'0544 

1250-0544 



9100-2250 
9140- 0158 
9100-0368 
9100-2530 



■^Indicates Factory Selected Value 
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Reference 

Designation 


HP Part 
Number 


A7A2L6 


9100-2251 


A7A2L7 


91 00-2231 


A7A2L0 


9100-2231 


A7A2L9 


91 00-2251 


A7A2L10- 




A7A2L13 




A7A2L14 


9100-2247 


A7A2L15 


9100-22^8 


A7A2L16 


9140-0158 


A7A2L17 


9140-0150 


A7A2L10 


9140-0144 


A7A2L19 


9140-0144 


A7A2Q1 


18S4-0345 


A7A2Q2 


1854-0343 


A7A2Q3 


1054- 0343 


A7A2Q4 


1854-0345 


A7A2Q5 


1034-0247 


A7A2Q6 


1 854-0345 


A7A2Q7 


1B54-0345 


A7A2Q8 


1854-0345 


A7A2Q9 


1854-0345 


A7A2Q10 


1854-0404 


A7A2CM1 


1BS4- 0345 


A7A2R1 


0757-0279 


A7A2R2 


0757-0419 


A7A2R3 


0693-3440 


A7A2R4 


0757-0422 


A7A2B5 


0698-3155 


A7A2R6 


0698-7224 


A7A2R7 


0757-0346 


A7A2RD 


0757 0422 


A7A2R9 


0757-0442 


A7A2R1 0 


0757-0401 


A7A2Rn 


0757-0394 


A7A2R12 


0757-0416 


A7A2R13 


0757-0394 


A7A2R 1 4 


0757-0416 


A7A2R15 


0737-0422 


A7A2R16 


0757-0401 


A7A2R17 


0698-3150 


A7A2R18 


0698-3150 


A7A2R19’ 


0690-7190 


A7A2R20 


0698-3443 


A7A2R21 


0690-3429 


A7A2R22 


0698-3443 


A7A2R23 


0690-3150 


A7A2R24 


0757-0401 


A7A2R25 


0698-3150 


A7A2R26 


0757-0416 


A7A2H27 


0737-0346 


A7A2R28 


0757-0422 


A7A2R29 


0698-7190 


A7A2R30 


0690-3443 


A7A2R31 


0698-3429 


A7A2R32 


0690-3443 


A7A2R33 


0698-3443 


A7A2R34 


0698-3429 


A7A2R35 


0698-7223 


A7A2R36 


0698-3150 


A7A2R37 


0757-0422 


A7A2R33 


0757-0401 


A7A2R39 


0698-3150 


A7A2R40 


0757-0416 


A7A2R41 


0757-0394 


A7A2R42 


0698-0084 


A7A2R43 


0698-3155 


A7A2R44 


0698-0004 


A7A2R45 


0698-0084 


A7A2R46 


0757-0279 


A7A2R47 


0757-0439 


A7A2R4B 


0757-0416 


A7A2R49 


0757-0279 


A7A2R50 


0757-0437 



Description 



Mfr Part Number 



INDUCTOR Rr-CH-hl.D 220NH 10% 
INDUCTOR RF-CH-MLD 220NH 10% 
INDUCTOR RF'CH'MLD 220NH 10% 



. 1 05DX.36LC 
. 105DX.26LG 
. 105DX.26LG 




INDUCTOR Sr-CH-hLD 220NH 10% .105DX.26LG 
NOT ACSIGNED 

INDUCTOR RF-CH-NLD lOONH 10% .103DX.26LG 
INDUCTOR RF-CH-MLD 120NH 10% .105DX.26LG 
INDUCTOR RF-CH-MLI) 1 UH 10% .105DX,2£,LG 
INDUCTOR RF-CH-MLD lUH 10% .105DX.26LG 
INDUCTOR RF-CH-NLD 4 . 7UH 10% .105DX.26LG 

INDUCTOR RF-CH-NLD R . 7UH 10% .105DX,26LG 

transistor NPN 2N3179 31 TO-72 PD=200MW 
TRANSISTOR NPN 2N5179 SI TO-72 PD=»200NU 
TRANSISTOR NPN 2N3179 SI TO-72 PD=i200MU 
TRANSISTOR NPN 2N5179 SI TO-72 PD=2(10MU 
TRANSISTOR NPN SI T0-3V PD=1U FT=800MHZ 

TRANSISTOR NPN 2N5179 SI TO-72 PD^SOONU 
TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 
TRANSISTOR NPN 2N3179 SI TO-72 PD=200MU 
TRANSISTOR NPN 2N3179 SI TO-72 PD=200MU 
TRANSISTOR NPN SI TO-IS PD:=3b0MU 

TRANSISTOR NPN 2N5177 SI TO-72 PD=200MW 

RESISTOR 3.16K 1% .125U F TC=0+-100 
RESISTOR 601 1% ,125U F TC=»0t-lDD 
RESISTOR 196 1% .I25W F TC=0+-100 
RESISTOR 909 1% ,12SU F TC^Of-IOO 
RESISTOR A . 6AK 1% ,125W F TC=0+-100 

RESISTOR 316 1% . 03W F TC=3(-100 
RESISTOR 10 1% .125W F TC=0+-I00 
RESISTOR 909 1% .125W F TC=0+-100 
RESISTOR lOK 1% .125W F TC-0+-100 
RESISTOR 100 1% .125U F TC=0+-100 

RESISTOR 51.1 1% ,125M F TC=0+-100 
RESISTOR 311 1% ,125U F TC=0+-100 
RESISTOR 51.1 1% .125W F TC=0+-100 
RESISTOR 511 1% .125W F TC=0+-100 
RESISTOR 909 1% . 125M F TC'^0+-100 

RESISTOR 100 1% .125U F TC“0-t--100 
RESISTOR 2.37K 1% .125U F TC=0 t-100 
RESISTOR 2.37K IX .125W F TC<=0+-100 
RESISTOR 26.1 1% .05U F TC=»0+-100 
RESISTOR 207 IX . 1 2SU F TC=0-<-100 

RESISTOR 19.6 IX .125W F TCaOi-100 
RESISTOR 207 1% .125M F TC=0t--100 
RESISTOR 2.37K 1% .123W F TC=0+-100 
RESISTOR 100 1% .125W F TC=0+-100 
RESISTOR 2.37K IX . 1 25W F TC'=0 + -100 

RESISTOR 511 IX . 1 25W F TC=0>— 100 
RESISTOR 10 1% .125U F TC=0»-100 
RESISTOR 909 1% .125U F TC-^0*--10 0 
RESISTOR 26.1 1% .05U F TC=0+-100 
RESISTOR 287 1% . 1 2SW F TC-=0< -100 

RESISTOR 19.6 1% . 125U F TC-0+-100 
RESISTOR 287 1% .125W F TC=0^-100 
RESISTOR 287 IX , 1 2SW F TC=0+-100 
RESISTOR 19.6 1% .123W F TC“0-«-100 
RESISTOR 207 1% .05W F TCt=0i-100 

RESISTOR 2.37K 1% .125U F TC^O+-100 
RESISTOR 909 1% . 125W F TC»--0+-100 
RESISTOR 100 1% .125U F TC*^0«-100 
RESISTOR 2.37K 1% .125U F TC=0+-100 
RESISTOR 511 IX .125U F TC«=0«-100 

RESISTOR 51.1 IX .125U F TO0+-100 
RESISTOR 2.15K IX .123W F TC=0+-100 
RESISTOR A.64K 1% .123U F TC=D+-100 
RESISTOR 2.13K 1% .125W F TC=0+-100 
RESISTOR 2.15K 1% ,125M F TC=0+-100 

RESISTOR 3.16K IX ,125U F TC=0«-100 
RESISTOR 6.81K 1% .123U F TC=0+-100 
RESISTOR 311 IX .125M F TC=0+-100 
RESISTOR 3.16K 1% .125U F TC=>0-t-100 
RESISTOR 6.81K IX .125W F TC=0+-100 



9100-2251 

9100-2251 

9100-2251 

9100-2251 



9100-2247 
9100-22A8 
9140 -0158 
9140-0153 
9140-0144 



2N5179 

2N5179 

2N5179 

2N5179 

1854-0247 

2N5179 

2N5179 

2N5179 

2N5179 

1834-0404 



C4-1/0-TO--3161-F 

C4-1/8-T0-6B1R-F 

C4-1/0-TO-196R-F 

C4-1/8-TD-909R-F 

C4-1/8-T0-4641-F 

C3-1/8-T0-316R-F 
C4- l/a-TO-l ORO-F 
C4 •■1/B-T0-909R-F 
C4- l/a-TO-l 002-F 
C4-1/O-TO-101 -F 

C4-1/8-T0-51R1-F 
C4-l/0-TO-5nR"F 
C4-1/8-T0-51R1-F 
C4-1/8-T0-S11R-F 
C4- 1/B-T0-9O9R-F 

C4 -1/8-TO-lOl -F 
C4-1/B-T0-2371-F 
C4-1 /B-TO-2371 -F 

C3-1/B-T0-26R1-F 
C4 •■1/B-T0-2B7R- F 

Pt1E55-l/8- TO -19R6-F 
C4-1/B-TO-207R-F 
C4-l/a-Ta-2371-F 
C4-1/B-T0-101 -F 
C4 -1/0-TO--2371-F 

C4 -1/B-T0-311R-F 
C4-l/8-T0-t0RC-F 
C4-1/8-TO-909R -F 
C3-1/8-T0-26R1-F 
C4-1/8-TO-207R-F 

PME35-1/0-TO-19R6-F 
C4-1/B-T0-287R-F 
C4-1 /8-TO-207R-F 

PME55-1/8-T0-19R6-F 
C3- 1/B-T0-207R-F 

C4 -1/8- TO -2371 -F 
C4- 1/B-T0-909R-F 
C4 -l/a -TO-lOl -F 
C4- 1/B-T0-2371-F 
C4 -1/8-T0-51 IR-F 

C4-1/9-T0-51P1-F 
C4-1/8-T0-2151-F 
C4- 1/8-T0-4641-F 
C4-1/B-T0-2151-F 
C4-l/a-T0-215t-F 

C4-1/8-T0-3161-F 
C4-1/B-T0-6B11-F 
C4 -1/8-TO-SllH-F 
C4-1/O-T0-3161-F 
C4-1/3-T0-6811-F 
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TABLE 3. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7A2R31 


0757-0416 


7 




RESISTOR 511 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


A7A2R52 


0757-0200 


3 


2 


RESISTOR IK IX .125U F TC“0t-100 


24546 


C4- 1/B-T0--1O01-F 


A7A2R53 


0737-0394 


0 




RESISTOR 51.1 IX .125W F TC-0+-tOO 


24546 


C4-l/8-T0-5tRl~F 


A7A2R5'> 


0737-0394 


13 




RESISTOR 51.1 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-51RI-F 


A7A2R53 


0737-0422 






RESISTOR 909 IX .125W F TC=0+-1 00 


24546 


C4-1/0-TO-9O9R-F 


A7AaN3b 


0698-3150 


6 




RESISTOR 2.37K IX .125U F TC=0t-10O 


24546 


C4-1/8-T0-2371-F 


A7A2R57 


0757 -0401 


0 




RESISTOR 100 IX .125U F TC“Oh-100 


24546 


C4 -1/B-TO-lOl -F 


A7A2R50 


0757-0401 


D 




RESISTOR too 1% .125W F TC=0+-t00 


24546 


C4-1/8-T0-1C1-F 


A7A2R57 


0698-3150 


6 




RESISTOR 2.37K IX .125W F TC=0+-100 


24546 


C4 1/8-T0--2371-F 


A7A2R60 


0757-0200 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4’ 1/O-TO- 1 001-F 


A7A2R61 


0757-0397 


3 


1 


RESISTOR 60. 1 IX .125U F TC=0+-100 


24546 


C4-1/3-T0 -60R1 -F 


A7A2R62 


0757-0401 


0 




RESISTOR too IX .125U F TC=«Q-«-100 


24546 


C4-1/8-T0-101-F 


R7^2R63~ 














A7A2R66 








UOT ASSIGNED 






A7A2R67* 


0693-3437 


2 


2 


RESISTOR 133 IX .123U F TC-0+-100 


24546 


C4-1/6-T0-133R-F 


A7A2R60* 


0690-4037 


0 


1 


RESISTOR 46.4 IX ,125W F TC=0-t-100 


24546 


C4-1/8-TU-46R4-F 


A7A2R67)» 


0690-3437 


2 




RESISTOR 133 IX ,125U F TC«=0+-100 


24546 


C4-1/8-T0-133R-F 


A7A2T1 


00353-6012 


5 


3 


TRNSFRMR RF BLUE 


23400 


00553-6012 


A7A2T2 


0O5S3 '6U12 


3 




TRNSFRMR RF BLUE: 


20480 


00553-6012 


A7A2T3 


0l';)333-6012 


3 




TRNSFRhR RF BLUE 


20400 


00553-6012 


A7A2TP1 








NOT ASSIGNED 






A7A2TP2 


1251-0600 




3 


CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC-52 SO 


20400 


1251-0600 


A7A2TF'3 


1231-0600 


ii 




CONNECTOR- EGL CONT PIN 1 . 1 4-HM-BGC-SZ SQ 


20400 


1251-0600 


A7A2TP4 


1251-0600 


M 




CONNECTOR-SGL CONT PIN 1 . 1 4-HH-BSC -SZ SQ 


20400 


1251-0600 


A7A21M 


05660-60 0G2 


B 


1 


CBL AY UHT/DLU 


20480 


03660-60002 


A7A2Y; 


0410-1006 


5 


1 


CRYSTAL-QUARTZ 100.00 MHZ HC-33/U-HLDR 


20400 


0410 -1006 










MISCELLANEOUS FARTS 








05660-20046 


0 


1 


CODER V 


23430 


85660-20046 




86701-40001 






EXTRACTOR PC 


20400 


06731-40001 



•Indicates Factory Selected Value 
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FIGURE 2. A7A2 100 MHz VCXO, COMPONENT LOCATIONS 
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RF SECTION 



A7A3 M/N PHASE DETECTOR, CIRCUIT DESCRIPTION 



The M/N pheise detector has two programmable frequency dividers: an M divider and an N divider. M and N 
are integer numbers which give the ratio of divider input frequency to divider output frequency (i.e. the divide 
number). The input to the N divider is 20 MHz; the M divider input is the difference frequency between the M/ 
N VCO (355-395 MHz) and 400 MHz. The two divider outputs are compared in a phase/frequency detector. 
The detector output is amplified emd applied to A7A4 M/N Output where it is used to tune the M/N VCO. 

In general, the M/N output frequency (from A7A4) is (200- 10 M/N) MHz. The M/N VCO frequency is twice 
the M/N output frequency. The spectrum analyzer frequency diagnostics (displayed by ( ] R) show the M 
number, N number, and M/N frequency. The fifth line of diagnostics contains three integers; the second integer 
is the M number, and the third integer is the N number. The next (sixth) diagnostic line gives the M/N output 
frequency in MHz (177.5 MHz to 197.5 MHz). 

TTL-^ECL Level Translators (A) 

The numbers to program the frequency .dividers come from A12 Front-Panel Interface in binary at TTL levels. 
U3, U13, and U17 shift these to ECL levels which are approximately —0.9V logic high and — 1.7V logic low. 
N1 and Ml designate the least significant bits. 

N Divider (B) and M Divider (C) 

The M and N dividers are virtually identical. Basically, the four most significant bits of N (three bits for M), N3, 
N4, N5, N6 load a counter U6. It counts down to two and is reloaded on the next clock pulse. The 2 least 
significant bits, N1 and N2, control pulse swallowing logic which causes the counter to count down to 1 instead 
of 2 before reloading. The logic determines the proper number of extra pulses to be swallowed to effect the 
proper divide number. 

For troubleshooting, it is expedient to set the M and N numbers equal in a 1 MHz span using the frequency 
diagnostics explained above. Waveforms at corresponding points in the two dividers can then be compared to 
pinpoint the problem. 

MIXER (D) 

Q3 is an amplifier which drives the LO port of the mixer U24. It supplies about -i- 5 dBm over the 355 to 395 
MHz range. The output of the mixer is the difference between 400 MHz and the M/N VCO frequency which 
gives an IF frequency between 5 and 45 MHz. The IF level is about - 17 dBm. 

IF AMPLIFIER (E) 

The 60 MHz low-pass filter rejects unwanted mixing products from the mixer. Q4 and U18B amplify and limit 
the IF signal and give it the proper levels to run the following ECL circuitry. 

Phase/Frequency Detector (F) 

The outputs of M and N dividers are compared in Ul. When they are in phase, the outputs of U1 are narrow, 
coincident pulses. For unlock conditions, the output pulses are of varying widths. 

Preamplifier (G) 

Q1 and Q2 are a low-noise differential pair preamplifier. Their outputs are combined in the integrating ampli- 
fier of A7A4. 

A7A3 1 
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Phase Lock Indicator (H) 

U2A and U2B are voltage comparators which compare each tune line to the average plus a small offset provided 
by R29. If the loop unlocks, one of the preamplifier outputs is higher than the comparison voltage, and the 
phase lock indicator goes high, indicating the unlock condition. 



2 A7A3 



RF SECTION 



A7A3 M/N PHASE DETECTOR, TROUBLESHOOTING 



The A7A3 M/N Phase Detector mixes the A7A4 M/N VCO output (355 to 395 MHz) with 400 MHz from the 
A7A2 100 MHz VCXO. The product of this mixing and the 20 MHz reference from the A7A1 are then divded 
by the M and N dividers respectively, and their resultant outputs are compared by a phase/frequency detector. 
The phase error is used to tune the A7A4 VCO. 

The two dividers (M and N) are identical in operation and their waveforms can be compared for troubleshoot- 
ing purposes. The M and N numbers can be set to the same value and various test points within each divider 
compared to reveal a malfunction, providing one of the dividers is known to be operating properly. 



M Divider (C) and N Divider (B) 

To display the M and N divide numbers on the 8566B CRT, key in the following settings: 



G3 (ksr) 

fil (KSF) 

[ FREQUENCY 

I ^ J 

CENTER 

FREQUENCY *•«•**•• 

SWEEP 



OHz 



3.77 GHz 




The third line of the diagnostic (KSR) should read as follows: 

1 20 20 

The second and third numbers are the M and N divide numbers respectively. The waveform at test points 3 and 
7, 5 and 6, 2 ind 1 and 2 should be as shown in Figures 1, 2, and 3 respectively. The Center Frequencies for 
Figures la, lb, Ic, and Id are 3.77 GHz, 3.96 GHz, 4.15 GHz, and 4.34 GHz respectively. The M and N 
numbers are 20, 21, 22, and 23 respectively. 



Oscilloscope control settings for Figures 1 through 3 are: 

Vertical: 0.1 V/Div 
Horizontal: 0.2 ^sec/Div 
Probe: 10:1 



NOTE 

All waveform voltage levels are emitter coupled logic (ECL) levels: 
- 0.9V = high, -1.7V = low. 



Mixer (D) and IF Amplifier (E) 

The Mixer inputs are 400 MHz from A7A2 100 MHz VCXO and 355 to 395 MHz from A7A4 M/N Output. 
When the M and N numbers are the same, the M/N output frequency is 380 MHz. 
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LEVELS = ECL LOW = -1.7V 



DUTY CYCLE <1/3 




■J! U4. 



a. M or N Numbers 8, 12. 16, 20, 24, 28, or 32 b. M or N Numbers 9, 13, 17, 21, 25, or 29 



DUTY CYCLE =^1/2 



DUTY CYCLE >2/3 






|SD» iii I ^ p: ' II . I j 

1 U-l U— I U- 1 1 



1 


1 




las*— J 



M or N Numbers 10, 14, 18, 22,26, or 30 d. M or N Numbers 11, 15, 19, 23. 27, or 31 



FIGURE 1. M AND N DIVIDER WAVEFORMS FOR TEST POINTS 3 AND 7 
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FIGURE 3. M AND N DIVIDER WAVEFORMS FOR TEST POINTS'! AND 2 
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The output of the IF Amplifier at U18 Pin 3 is at ECL logic levels: - 0.9V = high, - 1 .7V = low. Typical voltage 
levels for Q3 and Q4 are shown in Table 1 . 



TABLE 1. IF AMPLIFIER VOLTAGE LEVELS 





Voltage Levels 


Q3 


Q4 


Emitter 


-5.6 


-7.4 


Base 


-4.8 


-6.6 


Collector 


0 


-1.9 



Phase Frequency Detector (F) and Preamplifier (G) 

The Phase/Frequency Detector outputs pulses whose width is proportional to the phase difference of the two 
input signals. These pulses are filtered by the combination of R24/C5 and R25/C6. The Preamplifier amplifies 
these pulses which are representative of the phase difference of the two input signals. Typical voltage levels for 
the Preamplifier are shown in Table 2. 



TABLE 2. TYPICAL PREAMPLIFIER VOLTAGE LEVELS 





Voltage Levels 


Phase 

Locked 




No Input At 




J1 


J2 


J3 


Q1 










Emitter 


-1.0 


-1.0 


-1.0 


-1.0 


Base 


-1.7 


-0.8 


-1.7 


-0.8 


Collector 


-4.8 


-7.9 


-1.8 


-7.9 


Q2 










Emitter 


-1.0 


-1.0 


-1.0 


-1.0 


' Base 


-1.7 


-1.7 


-0.8 


-1.7 


Collector 


-4.8 


-1.8 


-7.9 


-1.8 



Phase Lock Indicator (H) 

The outputs of the Preamplifier are compared to a reference voltage of -4V by U2A and U2B. The output 
(HULM) is high (active state) when the loop is unlocked. 

This can be checked by disconnecting the 400 MHz input at A7A3J1 (white/blue cable) and measuring the 
output of U2 (PI -26). With the loop unlocked (400 MHz removed), this voltage should be approximately 4.64V. 
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Reference 

Designation 


HP Part 
Number 


A7A3 


05660-60136 


A7A3C1 


0 160-4299 


A7A3C2 


0160-0574 


A7A3C3 


01 60-4299 


A7A3C4 


0180-0100 


A7A3C5 


0160-0572 


A7A3C6 


0160-0572 


A7A3C7 


0160-3076 


A7A3C0 


0160-3877 


A7A3C? 


0160-3076 


A7A3C10 


0160-0574 


A7A3C11 


1)160-3873 


A7A3C12 


0160-0574 


A7A3C13 


0160-3078 


A7A3C14 


0160-0574 


A7A3C15 


0160-3078 


A7A3C16 


0160-3870 


A7A3C17 


0190-0197 


A7A3C10 


0160-4299 


A7A3C19 


0100-0291 


A7A3C20 


0160-0574 


A7A3C21 


0160 “4299 


A7A3C22 


0160-0374 


A7A3JI 


1 250-0690 


A7A31.1 


9100-1641 


A7A3L2 


91 00-2239 


A7A3L3 


9100-1641 


A7A3L4 


91 00-2891 


A7A3L5 


9100-2B91 


A7A3L6 


9100-2240 


A7A3L7 


91 00-224Q 


A7A3LB 


91 00-2248 


A7A3Q1 


1853-0451 


A7A3Q2 


tr;)53-0451 


A7A3Q3 


1854-0345 


A7A3Q4 


1854-0345 


A7A3R1 


0690-3154 


A7A3R2 


0698-3134 


A7A3R3 


0690-3154 


A7A3R4 


0698-3154 


A7A3R5 


0698-7267 


A7A3R6 


0757-0401 


A7A3R7 


0690 0003 


A7A3R0 


0 698-7 1 92 


A7A3R9 


0757-0280 


A7A3R10 


0757-0200 


A7A3R11 


0698-3154 


A7A3R12 


0690-7212 


A7A3R13 


0690-3157 


A7A3R14 


0757-0416 


A7A3R15 


0757-0416 


A7A3R16 


0690-7240 


A7A3R17 


0698-7248 


A7A3R18 


0698-7223 


A7A3R19 


0698-7256 


A7A3R20 


0698-7240 


A7A3R21 


0690-7220 


A7A3R22 


0690-7220 


A7A3R23 


0690-7172 


A7A3R24 


0757-0416 


A7A3R25 


0757-0416 


A7A3R26 


0757-0441 


A7A3R27 


0757-0441 


A7A3R28 


0690-3157 


A7A3R29 


0690-3162 


A7A3R30 


0698-0083 


A7A3TP1 


1251-0600 


A7A3TP2 


1251-0600 


A7A3TP3 


1251 -0600 


A7A3TP4 


1251-0600 


A7A3TP5 


1251-0600 




Description 





nOASD ASSEMBLY, M/N PHASE DETECTOR 

CAPACITOR -FXD 22C0Pr + -20X E50VDC CER 
CAPACITOR-FXD . 022UF ^ -20X lOOVDC CER 
CAPACITOP-FXD 2200PF t-ECX 250VDC CER 
CAPACITOR- f-XD 4,7Ur*-10X 35VDC TA 
CAPACITOR-FXD 220 OPF +-2CX lOOVDC CER 

CAPACITOR-FXD 2203PF *^-20X lODVDC CER 
CAPACITOR-FXD 4VPF 4-20Z OUOWDC CER 
CAPACITOR-FXD lOOPF > -20Z 200VDC CER 
CAPACITOR-FXD 47PF +-2D% 200VDC CER 
CAPACITOR-FXD , 322UF i^-20Z TOOVDC CER 

CAPACITOR-FXD 4.7PF +-.5PF 200000 CER 
CAPACITOR-FXD .022UF ♦••2ax TOOVDC CER 
CAPACITOR-FXD lOOUPF t-2CZ lOOVDC CER 
CAPACITOR-FXD . 022UF t • 20Z lOOVDC CER 
CAPACITOR -FXD IDOOPF ■» -20Z lOOVDC CER 

CAPACITOR -FXD IIIOOPF •« -20X lOOVDC CER 
CAPACITOR-FXD 2.2UFt-l0Z 2QVDC TA 
CAPACITOR-FXD 2200PF ■* -20X 250VDC CES 
CAPACITOR-FXD IUF+-10X 35VDC TA 
CAPACITOR-FXD . 022UF +-20X lOOVDC CER 

CAPACITOR-FXD 22DQPF +-2CX 250VDC CER 
CAPACITOR-FXD . 022UF I-20X lOOVDC CER 

CONNECTOR -RF SMB M SCL-HOLE- FR 50- OHM 

INDOCTOR RF CH-MLD 240UH 37. .166DX.305LG 
INDUCTOR RF-CH-MLD 1 . 5UH lOZ .105DX.26LG 
INDUCTOR RF-CH-MLD 240UH 5X .166DX.3Q5LG 
INDUCTOR RF-CH-MLD 50NH ICX .105DX.2OLG 
INDUCTOR RF-CH-MLD SONH 1 OX .105DX.2SLG 

INDUCTOR RF-CH-MLD 120NH lOX .105DX.26LG 
INDUCTOR RF-CH-MLD 120NM t »X . 1 OSDX . 26LG 

INDUCTOR RF-CH-MLD 120NH lOZ .105DX.26LG 

TRANSISTOR PNP 2N379'? SI TO -10 PD--360MU 
TRANSISTOR PNP 2N3799 SI TO-10 PD^^StOMW 
TRANSISTOR NPN 2N3179 SI TO-72 PD‘=2l)0MU 
TRANSISTOR NPN 2NS17V 31 TQ-72 PI)==200MU 

RESISTOR 4.22K IZ .125U F TC--=0»-ino 
RESISTOR 4.22K IZ .125U F TC=Ot-100 
RESISTOR 4.22K IX ,125U F TC-0t-]0O 
RESISTOR 4.22K IZ .123W F TC=0+-100 
RESISTOR IV. 6K IZ . 05U F TC=0+-100 

RESISTOR 100 IX ,125W F TC-Qi-lCO 
RESISTOR 1.96K IZ .125W F TC=0*-100 
RESISTOR 14,7 17. , 05U F TC^^Oi -lGO 
resistor IK IZ .1C3W F TC-Oi-lUO 
RESISTOR IK. IX .125W F TC=«-i-lCO 

resistor 4.22K IZ .125W F TC--0-t-10 0 
RESISTOR 100 IZ ,05W F TC=0i-lOO 
RESISTOR 19.6K IZ .125U F TC=Oi-100 
RESISTOR 511 17. ,125W F TC=Ot-lf.O 
RESISTOR 511 IX .125U F TC=(H1D0 

RESISTOR 3,16K,1Z ,05W F TC=0-i-100 
RESISTOR 3.16K 17. . 05U F TC=O i-100 
RESISTOR 287 IX . 05U F TC=0<-1C0 
RESISTOR 6.G1K IX . 05U F TC-Ot-100 
RESISTOR 3.16K IX ,05U F TC^Oh-100 

RESISTOR 215 tZ . 05W F TOO •- 100 
RESISTOR 215 IX . 05W F TC-0<--l0C 
RESISTOR 14.7 IZ . 05W F TC=0^-100 
RESISTOR 511 IZ .125U F TC=-0+--100 
RESISTOR 511 IZ .1250 F TC-Ot-100 

RESISTOR 8.2SK IX , 1 2SW F TC=0i-10O 
RESISTOR 0.25K IX .125U F IC^Ot-lOO 
RESISTOR 19. 6K IX .1250 F TC=0+-10() 
RESISTOR 46. 4K IX .1250 F TC=0*-100 
RESISTOR 1.96K IX .1250 F TC=Oi-lQO 

CONNECTOR-GGL CONT PIN 1 . 1 4- MM- DSC -SZ 5Q 
CONNECTOR -SGL CONT PIN 1 . 14- MM -HSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4 - MM -DSC SZ GO 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM -HSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 , 1 4- MM- DSC ■ SZ SQ 



Mfr Part Number 



05660-60136 

C0 67F25tF222i1322-CDlt 
1)160 -0374 

C 0 67F 251 F222MS22 GDI ) 

150D475X9U35r<2 

0160-0572 

0160-0572 

0160-3876 

0160-3077 

0160-3076 

0160-0374 

0160-3073 
0160-0574 
0160 -3078 
0160-0574 
0160-3070 

0160-3070 

150D225XV020A2 

C067F251F2n2HS22-CDH 

150D10SX7035A2 

0160-0574 

C067F2S1F222MS22-CDH 

0160-0574 



9100-1641 
9100-2259 
9100-1641 
91 00-2091 
91 0 0-2091 

9100-2240 
71 ,10-2246 

9100-2248 



C4 -1/8-TO -4221- F 
C4- 178-T0-4221-F 
C4--1/8-T0-4221-F 
C4- 1 /0-TO--4221-F 
C3 •1/8-T0-1962-F 

C4--l/'0-TO-lOl-F 
C4-1/0-TO -1961 -F 
C3-1/0-TO-14R7-F 
C4 -l/a-TO-lOOl-F 
C4-178-TO-1001-F 

C4- 1/8-T0-4221 -F 
C3-178-TO-100R-F 
C4 1/0-TO-1962-F 
C4-1/0-TO--51 IR -F 
C4-l/8-T0-SnR F 

C3 -1/0-TO -3161 -F 
C3-T/G-T0--3161 -F 
C3 1/8-TO -287R-F 
C3-l/0-Tfl-6811 F 
C3-1/8-T0 -3161-F 

C3-1/8-T0-215R -F 
C3- 1/0-TO-215R-F 
C3-1/G-TD-14R7-F 
C4-1/8-T0 -51 IR- F 
C4-1/3-T0-511R-F 

C4-1/8-T0-8231-F 
C4--1/8-T0-8251 -F 
C4-1/8-T0 -1962-F 
C4 1/3-TD-4642-F 
C4 1/0-TO-1961-F 

1251-0600 
1251-0600 
1251 -0600 
1 251-0600 
1251-0600 




A7A3 7 

















RF SECTION 



TABLES. REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7A3TP6 


125t-060B 


0 




CONNECTOR-GGL CONT PIN 1 . 1 4-MM-SGC -32 SQ 


28480 


1251-0600 


ft7A3TP7 


1251-0600 


0 




CDNNECTOR-SGL CONT PIN 1 . 1 4-MM-B3C-GZ SQ 


20400 


1251-0600 


A7A3U1 


1020-1344 


8 




IC PL LOOP 14 -DIP-C PKG 


0 4713 


MC1204UL 


A7A3U2 


5081-01 17 


3 


1 


SCREEN 1826-0092 


2B4Q0 


5081 -81 17 


A7A3U3 


1010-0251 


3 




NETWORK-RES 10-SIP HULTI-VALUE 


28400 


181 0-0251 


A7A3U4 


1820-1225 


4 




IC FF ECL D-M/G DUAL 


04713 


MCI 023 IP 


A7A3US 


101 0-0204 


6 




NETWORK-REG Q-GIPI.OK OHM X 7 


01121 


208A1 02 


A7A3U6 


1020-0021 


4 




IC CNTR ECL BIN UP/DOUN SYNCHRO 


04713 


MCI 0136L 


A7A3U7 


1820-0002 


1 




1C GATE ECL NOR QUAD 2-INP 


04713 


MC10102P 


A7A3U8 


leu-oaoA 


6 




NETUORIC-REG 0-SIPl.OK OHM X 7 


Q1 ISl 


200A102 


A7A3U9 


1020-0806 


5 




1C GATE ECL 0R-NOR DUAL 4-5-INP 


04713 


MCU1U9P 


A7A3Uin 


1820-0020 


3 


2 


IC FF ECL J-BAR K-BAR COM CLOCK DUAL 


04713 


MCI 0135L 


A7A3U11 


101 0-0204 


6 




NETWORK-RES 8-SIPl.OK OHM X 7 


01121 


208A1 02 


A7A3U12 


1020-0002 


1 




IC GATE ECL NOR QUAD 2-INP 


04713 


MC10102P 


A7A3U13 


101 0-0251 


3 




NETWORK-RES 10-SlP MULTI -VALUE 


20480 


1010-0251 


A7A3U14 


1020-1225 


4 




1C FF ECL D-M/G DUAL 


04713 


MG10231P 


A7A3U1S 


1010-0204 


6 




NETWORK-RES Q-S1P1.0K OHM X 7 


01121 


208A1 02 


A7A:JU16 


1820-0021 


4 




IC CNTR ECL BIN UP/DOUN SYNCHRO 


04713 


MC10136L 


A7A3U17 


1010-0251 


3 




NETWORK-RES 10-SIP MULTI-VALUE 


28480 


1010-0251 


A7A3U10 


1020-0802 


1 




IC GATE ECL NOR QUAD 2-INP 


04713 


MC10102P 


A7A3U19 


1810-0204 


6 




NETWORK-RES G-SIP1,0K OHM X 7 


01121 


20BA1 02 


A7A3U20 


1020-0006 


5 




1C GATE ECL OR-NOR DUAL 4-5-lNP 


04713 


MC10109P 


A7A3LI21 


1820-0020 


3 




IC P'F ECL J-BAR K-BAR COM CLOCK DUAL 


04713 


MC10135L 


A7A3U22 


1010-0204 


6 




NETWORK-RES 8-SIPl.OK OHM X 7 


01121 


208A1D2 


A7A3U23 


1820-0802 


1 




IC GATE ECL NOR QUAD 2-INP 


B4713 


MClOl 02P 


A7A3US4 


0955-0063 


y 


1 


MIXER-DOUBLE BALANCE PWR INP=200MU} PK 


28400 


U 


A7A39Rt 


1902 3002 


9 


1 


DI0DE-ZNR 4.64V 5% DO-35 PD=.4U 


20400 


1902-3082 


A7A31M 


85660-60003 


7 


1 


CBL AY UHT/RED 


28400 


05660-60003 


A7A3U2 


05660-60085 


9 


1 


CBL AY GRA/WHT 


20480 


85660-60 005 










MISCELLANEOUS PARTS 








2190 -0070 


1 


10 


WASHER-LK HLCL NO. 2 . ODO-IN-ID 


2040 0 


2190-0090 




2200-0101 


0 


2 


SCREU-MACH 4-40 , 100-IN-LG PAN-HD-POZI 


QOQOO 


ORDER BY DESCRIPTION 




2200-0103 


? 


2 


SCREU-MACH 4-40 .25-IN-LG PAN-HD-POZI 


2B48Q 


2200-01 03 




2950-0078 


9 


3 


NUT-HEX-DBL-CHAM 10-32-THD . 067 -1 N-THK 


28400 


2950-0070 




05660-20047 


9 


1 


COVER PC M/N DET 


28480 


85660-20047 




06701-40001 


9 


1 


EXTRACTOR PC 


28480 


06701-40001 




1205-0205 


m 


5 


HEAT GINK 6GL DIP 


20400 


1205-0285 




2190-0014 


1 


3 


WASHER-LK INTL T NO . 2 .089-lN-ID 


28480 


2190-0014 




2190-0124 


4 


5 


WASHER-LK INIL T NO. 10 .175-IM-ID 


20400 


2190-0124 




2190-0124 


4 




UAOHER-LK INTL T NO . 10 .195-IN -ID 


ZBAm 


2190-0124 



♦Indicates Factory Selected Value 
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FIGURE 5. A7A3 M/N PHASE DETECTOR, COMPONENT LOCATIONS 



A7A3 11/12 




















A7A4 M/N Output 




RF SECTION 



A7A4 M/N OUTPUT, CIRCUIT DESCRIPTION 



A7A4 amplifies the output of the A7A4A1 M/N VCO in two different paths. One path is amplification and 
buffering to drive the mixer in the M/N phase-lock loop. The other path drives a divide by two which, after 
further amplification, goes to the A1 1 A5 Sampler. 

The integrating loop amplifier which generates the tuning voltage for the M/N VCO is also included on A7A4. 



LO Output Amplifier (D) 

Q5 is a common-emitter amplifier followed by a resistive pad to increase reverse isolation. Q2 is a common-base 
amplifier which is broadly tuned by L2, LIO, and associated capacitances. Q1 is another common-emitter 
amplifier which is followed by a 400 MHz low-pas filter. 

Divide By 2 (F) 

U2 is an EECL (HP ECL) divide by 2. This generates the M/N output frequency which is one-half that of the 
M/N VCO. For frequency spans of greater than 5 MHz, the M/N control line goes TTL high during the sweep 
which turns U2 off. At the end of the sweep, U2 is turned back on and the M/N VCO is phase-locked to give 
the correct start frequency. During multi-band sweeps, U2 will be turned on at the beginning of each band, but 
will be turned off during the actual sweep. 



Loop Amplifier (A) 

Ul is connected as an integrating amplifier and generates -5V to -35V for tuning the M/N VCO. Cl 3 is the 
integrating capcitor; C12 and C15 are for compensation of Ul to guarantee stability, and R34, C14, and R15 
compensate the entire phase-lock loop. The 200 kHz low-pass filter rejects the sampling frequency (20 MHz 
divided by N) and its harmonics which are generated in the phase detector. 

Voltage-Controlled Oscillator (B) 

The M/N voltage-controlled oscillator (VCO) consists of a resonator A7A4A1A1 and Q2 with its eissociated 
circuitry. The oscillation frequency is determined by the bias on the varactors CRl and CR2 which tunes the 
cavity resonator. Coarse tuning is provided by Cl, while C5 is used to vary the output coupling to the cavity 
thereby varying the output power. The impedance looking into the emitter of Q2 has a negative real part which 
provides the conditions necessary for oscillation to occur. 

Buffer Amplifier (C) 

Q1 is a common-emitter buffer amplifier which provides at least 0 dBm output over the 355 to 395 MHz range 
of the VCO. 

LO Amplifier (E) 

Q6 and Q7 form a buffer amplifier to assure that there is roughly 0 dBm to drive the divide-by-2 (U2 in block 
(F)). R24 and R25 set the proper dc level to drive U2. 



M/N Output Amplifier <G) 

Q3 and Q4 provide buffering between the divider U2 and the output. 
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RF SECTION 

A7A4 M/N OUTPUT, TROUBLESHOOTING 



The VCO tune voltage from the A7A3 M/N Phase Detector is amplified and applied to the Voltage-Controlled 
Oscillator (VCO) by the loop amplifier. The VCO output is amplified, divided by two, and applied to the 
A1 1 A5 Sampler for phase locking the A1 1 A3 YIG-Tuned Oscillator (YTO) in 10 MHz increments. A portion of 
the VCO output provides feedback to the A7A3 Phase Detector for phase locking of the M/N Loop. 

Spectrum analyzer control settings for A7A4 troubleshooting: . 



G3 ® (KSR) 

prj (iD rKSF) 

r CENTER 

I 3.77 GHz 



I J OHz 

Loop Amplifier (A) 

The tune voltage from the Loop Amplifier can be measured at TPl, located on the cover of the A7A4. The dc 
voltage at TPl, with the front panel settings indicated above, should be -13.5V. If an unlocked condition 
exists, the voltage is approximately -0.5V or -37.5V If the level is -0.5V, the probable cause is no VCO 
output to the A7A3 Phase Detector. A level of - 37.5V indicates that the 20 MHz reference to the A7A3 Phase 
Detector is not present. 

Voltage-Controlled Oscillator (VCO) (B) and Buffer Amplifier (C) 

The VCO output frequency with the tuning voltage set to - 13.5V should be 380 MHz. Typical voltage levels 
for the VCO are as shown in Table 1 . 



TABLE 1. TYPICAL VCO VOLTAGE LEVELS 



A7A4A1A2 Voltage Levels 




Q2 


Q1 


Emitter 


-10.8 


-8.3 


Base 


-10.2 


-7.6 


Collector 


0 


0 



LQ Output Amplifier (D) 

TABLE 2. TYPICAL LO OUTPUT AMPLIFIER VOLTAGE LEVELS 



A7A4A2 Voltage Levels 




Q5 


Q2 


Q1 


Emitter 


-6.7 


-6.7 


-6.7 


Base 


-6.2 


-6.2 


-6.2 


Collector 


-0.5 


0 


0 
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RF SECTION 



LO Amplifier (E) and M/N Output Ampiifier (G) 

TABLE 3. TYPICAL LO AND M/N OUTPUT AMPLIFIER VOLTAGE LEVELS 



A7A4A2 Voltage Levels 




Q6 


Q7 


Q3 


Q4 


Emitter 


-6.7 


-3.1 


-4.5 


-5.2 


Base 


-6.2 


-2.4 


-3.8 


-4.5 


Collector 


-2.4 


0 


0 


0 
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TABLE 4. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7A4 


85660-60113 


1 


1 


BOARD AGGEMBLY, M/N OUTPUT (INCLUDES 
A7A4A1 tl/N VCO AGCY AND A7A4A2 tl/N VCO 
BOARD ASSY) 


20480 


85660-60113 


A7A4J1 








BEE A7A4A2J1 






A7A4JS 








SEE A7A4A2J2 






A7A4J3 








SEE A7A4A2J3 






A7A4TP1 








SEE A7A4A2C23 






A7A4A1 


03660-60096 


2 


1 


M/N VCO ASSEMBLY, (INCLUDES A7A4A1A1 
OSCILLATOR ASSEMBLY AND A7A4A1A2 
BOARD ASSEMBLY) 


28480 


85660-60096 


A7A4A1A1 








OSCILLATOR ASSEMBLY, M/N VCO 

(P/0 A7A4A1-N0T SEPARATELY REPLACEABLE) 






A7A4A1A1C1 


06701-20049 


3 


1 


SCREW TUNING FREBUENCY ADJ. 


20430 


06701-20049 


A7A4AlAlCa 


0160-4301 


2 


2 


CAPACITOR-FXD 3.9PF IPF 500VDC PDRC 


29990 


ATC 1 0 0 -B- 3R 9- B-C-50 0 


A7A4A1 A1C3 


0160-4301 


2 




CAPACITOR-FXD 3.9PF t-,lPF SOOVDC PORC 


29790 


AIC100-B-3R9-B-C-500 


A7A4A1A1C4 








CAPACITANCE FORMED BY RESONATOR 






A7A4A1A1C5 


0670.1-20 0 46 


0 


1 


POWER PROBE 


28400 


86701-20046 


A7A4A1AH:R1 


0122-0084 


D 


2 


DIODE-VVC 5.25PF 5X C4/C45 -MIN=2 . 4 


28400 


0122-0084 


A7A4A1 AlCRa 


0122-0004 


0 




DIDDE-VVC 5.25PF 5X C4/C45- MIN=2 . 4 


28400 


0122-0084 


A7A4A1A1L1 


9140-0158 


6 


3 


INDUCTOR RF-CH-MLD lUH lOX ,10SDX.26LG 


28480 


9140- 0158 


A7A4A1 A1L2 


9140-0150 


6 




INDUCTOR RF-CH-MLD 1 UH 1 OX .105DX.26LG 


28480 


9140-0150 


A7A4A1A2 








BOARD ASSEMBLY, M/N VCO (P/0 A7A4A1- 
NOT SEPARATELY REPLACEABLE) 






A7A4AIA3C1 


0160-3870 


6 


2D 


CAPACITOR-FXD lOOOPF ■*-20X lOOVDC CER 


2C4D0 


0160-3070 


A7A4A1A2C2 


0160-3078 


6 




CAPACITOR-FXD lOOOPF t-2DX lOOVDC CER 


20480 


0160-3878 


A7A4AtA2C3 


0160-3879 


7 


2 


CAPACITOR-FXD .OIUF +-2DX lOOVDC CER 


2C4QO 


0160-3879 


A7A4A1 A2C4 


0160-3870 


6 




CAPACITOR-FXD lOOOPF 4-20X lOOVDC CER 


2848 0 


0160-3878 


A7A4A1A2C5 


0180-1731 


6 


1 


CAPACITOR-FXD 4.7UF+-10X 50VDC TA 


56209 


150D475X9050B2 


A7A4A1 A2C6 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


28400 


0160-3078 


A7A4A1A2C;7 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


28400 


0160-3878 


A7A4A1A2CQ 


0160-3873 


1 


3 


CAPACITOR-FXD 4.7PF +-.SPF 20OVDC CER 


28480 


0160-3873 


A7A4A1A2C9 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20400 


0160-3070 


A7A4A1AEC10 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CER 


28400 


0160-3079 


A7A4A1A2C11 


OlBO-2161 


0 


1 


CAPACITOR-FXD .75UF-«-10X 50VDC TA 


56209 


150D754X9050A2 


A7A4A1A2J1 








P/0 A7A4A1A2W1 






A7A4AIA2J2 


1251-0600 


0 


3 


CONNECTOR-SOL CONT PIN 1 . 1 4- MM -BSC-SZ SQ 


28400 


1251-0600 


A7A4A1 A2J3 


1251-0600 


0 




CONNECTOR-SOL CUNT PIN 1 . 1 4-MM-BSC -SZ SQ 


2Q4B0 


1251-0600 


A7A4A1 A2J4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC-GZ SQ 


20400 


1251-0600 


A7A4A1 A2I.1 


9135-0073 


3 


1 


INDUCTOR RF-CH-MLD 51NH 6X .102DX.26LG 


28400 


9135-0073 


A7A4A1A2L2 


9100-0346 


El 


1 


INDUCTOR RF-CH-MLD 50NH 20% ,105DX.26LG 


28400 


9100- 0346 


A7A4AtA2U3 


06701-20051 


7 


1 


INDUCTOR 


28480 


86701-20051 


A7A4A1A2L4 


9140-0150 


6 




INDUCTOR RF-CH-MLD lUH lOX .10SDX.26LG 


20480 


9140-0158 


A7A4A1 A2Q1 


1854-0606 


0 


2 


TRANSISTOR NPN SI TO-72 PD^OOOMW FT=4GHZ 


20400 


1854-0686 


A7A4A1A2U2 


1054-0610 


0 


1 


TRANSISTOR NPN SI TO-46 FT=800MHZ 


20400 


1054-0610 


A7A4A1A2R1 


0757-0317 


7 


1 


RESISTOR 1.33K IX . 1 25W F TC^O-4-100 


24546 


C4-1/8-T0-1331-F 


A7A4AI A2R2 


0690-7219 


6 


2 


RESISTOR 196 IX . 05W F TC=0+-100 


24546 


C3- 1/8-TO-196R-F 


A7A4A1A2R3 


0690-7193 


5 


1 


RESISTOR 16.2 IX . 05W F TC=0*-100 


24546 


C3-1/0-T0-16R2-F 


A7A4A1A2R4 


0698-3154 


0 


1 


RESISTOR 4.22K IX . 1 25W F TC=0+-100 


24546 


C4- 1/0-TO-4221-F 


A7A4A1A2R5 


0757-0420 


1 


2 


RESISTOR 1.62K IX . 1 25W F TC=Ot-100 


24546 


C4-1/0-TO-1621 -F 


A7A4A1A2R6 


0690-7262 


9 


1 


RESISTOR 12. IK IX ,05U F TC=0+-100 


24546 


C3-1/0-TO- 1212-F 


A7A441 AZR7 


0757-0420 


1 




RESISTOR 1 . 62K 1% . 1 25W F TC=0<-100 


24546 


C4 -1 /S-TO-1 621 -F 


A7A4A1A2R0 


0690-7240 


1 


5 


RESISTOR 3.16K IX .05W F TC=0+-t00 


24546 


C3 •1/D-T0-3161-F 


A7A4AIA2R9 


0690 -7205 


■a 


2 


RESISTOR 51.1 IX . 05W F rC=0-i-100 


24546 


C3-1/8-T0-51R1-F 


A7A4A1A2R10 


0690-7265 


2 


1 


RESISTOR 16. 2K IX .05U F TC=0+-100 


24546 


C3-1/8-T0-1622-F 


A7A4A1A2R11 


0678-7250 


5 


1 


RESISTOR 3.83K IX . 05W F TC=IH -10 0 


24546 


C3 "l/e-TO-3831-F 


A7A4A1 A2R12 


0757-0401 


0 


1 


RESISTOR IGO IX .125W F TC=0+-tOO 


24546 


C4-1/B-T0-1U1-F 


A7A4A1A2R13 


0757-0400 


9 


1 


RESISTOR 90.9 IX . 1 25U F TC=0+-100 


24546 


C4 -1/8-T0-90R9-F 


A7A4A1A2U1 


05660-60118 


9 


1 


CBL AY WHT 


20480 


85660-60118 


A7A4AIA2U2 


06701-20050 


6 


1 


CABLE JUMPER 


28400 


86701-20050 


A7A4A2 








BOARD ASSEMBLY, M/N OUTPUT 

(PART OF A7A4-N0T SEPARATELY REPLACEABLE 






A7A4A3Ct 


0160-3070 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


204CO 


0160-3870 


A7A4A2C2 


0160-3070 


6 




CAPACITOR-FXD lOUOPF +-20X lOOVDC CER 


2848 D 


0160-3878 


A7A4A2C3 


0160-3074 


2 


4 


CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


28400 


0160-3874 


A7A4A2C4 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20400 


0160-3878 


A7A4A2C5 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-2CX lOOVDC CER 


28400 


0160-3870 




"■Indicates Factory Selected Value 
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TABLE 4. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0160-3873 


1 




CAPACITOR-FXD 4 . 7PF t-.5PF 200VDC CER 


204BO 


0160-3073 


A7A4A2C7 


0160-3070 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


28480 


0160-3870 


A7A4A2CB 


0160-3873 


1 




CAPACITOR-FXD 4.7PF ^-,5PF 200VDC CER 


28480 


0160-3073 


A7A4A2C9 


0160-3074 


2 




CAPACtTOR-FX» lOPF 4-.5PF 211DUDC CER 


20480 


0160-3074 


A7A4A2C1 0 


0160-3872 


D 


1 


CAPACITOR-FXD 2 . CPF t--,25PF 200VDC CER 


23430 


0160-3072 


A7A4A2C11 


0160-3874 


2 




CAPACITOR-FXD lOPF +-.SPF 200VDC CER 


20400 


0160-3074 


A7A4A2C12 


0160-2261 


9 


1 


CAPACITOR-FXD 15PF +-5X 500VDC CER 04-30 


2040 0 


0160-2261 


A7A4A2C13 


0160-2290 


4 


2 


CAPACitOR-FXD .15UF +-10Z 80VDC POLYE 


28480 


0160-2290 


A7A4A2C14 


0160-2290 


4 




CAPACITDR-FXD .15UF +-10X DOVDC POLYE 


20480 


0160-2290 


A7A4A2C1S 


0140-0196 


3 


1 


CAPACITOR-FXD 150PF +-5X SOOVDC MICA 


72136 


DM15F151 J0300WV1CR 


A7A4A2C16 


0160-3878 


6 




CAPACITOR-FXD lOOOPF >-20X lOOVDC CER 


2848 0 


0160 -3070 


A7A4A2C17 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20400 


0160 -3070 


A7A4A2CtQ 


0160-3874 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CEH 


23480 


0160-3874 


A7A4A2C19 


0160-3876 


4 


1 


CAPACITOR-FXD 47PF 4 -20X 2C0VDC CER 


23480 


0160 3876 


A7A4A2C20 


0160-3070 


6 




CAPACITOR-FXD lOOOPF 4-20X lOOUDC CER 


2848 0 


0160-3878 


A7A4A2C21 


0160-3070 


6 




CAPACITQR-FXD lOOOPF +-20X lOOVDC CER 


2O4B0 


0160-3870 


A7A4A2C22 


0160-3073 


6 




CAPACITOR-FXD lOOOPF 4-20X lODVDC CER 


2848 0 


0160-3873 


A7A4A2C2:J 


0160-4351 


2 


1 


CAPACITOR-FOTHRII lOOOPF 20X 2000 CER 


28480 


01 60-4351 


A7A4A2C24 


0160-0161 


4 


2 


CAPACITOR-FXD .OIUF 4 l OX 200VDC POl.YE 


2040 0 


0160-0161 


A7A4A2CaS 


0160-0153 


4 


1 


CAPACITOR-FXD lOOOPF 4— lOX 200VDC POLYE 


20480 


0160-0153 


A7A4A2C26 


0160-0161 


4 




CAPACITOR-FXD .OIUF 4-1 OX 200VDC POLYE 


2848 0 


0160-0161 


A7A4ASC27 


0160-3534 


1 


1 


CAPACITOR-FXD 51 OPF 4 -5X lOOUDC MICA 


204 80 


0160-3534 


A7A4A2C20 


0160-0293 


0 


1 


CAPACITOR-FXD ISOOPF +-10X 200VDC POLYE 


28400 


0169-0298 


A7A4A2C29 


0180-0197 


8 


2 


CAPACITOR-FXD 2.2UF4-10X 20VDC TA 


56209 


150D225X9020A2 


A7A4A2C30 


0160-3873 


6 




CAPACITOR-FXD lOOOPF 4--20X lODVDC CER 


28480 


316!) -3878 


A7A4A2C31 


0180-0197 


8 




CAPACITQR-FXD 2.2UF4-10X 20UDC TA 


56209 


150D225X9020A2 


A7A4A2C32 








NOT A5G1GNED 






A7A4A2C33 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20480 


0160-3870 


A7A4A2C34 


0160-3073 


6 




CAPACITOR-FXD lOOOPF 4-20X lOOVDC CER 


2048 0 


0160-3078 


A7A4A2C33 


0160--3U78 


6 




CAPACITOR-FXD lOOOPF 4 -2CX lOflUDC CER 


20480 


0160-3078 


A7A4A2CR1 








NOT ASSIGNED 






A7A4A2CR2 








NOT ASSIGNED 






A7A4A2CR3 


1901-0040 


1 


2 


DIODE-SWITCHING 30V SOMA 2NG DO-35 


2340 0 


1901-0040 


A7A4A2CR4 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28400 


1901-0040 


A7A4A2J1 


1250-0657 


5 




CONNECTOR -RF SMB M SGL-HOLE-FR SO-OKM 


28480 


1250-0657 


A7A4A2J2 


1250-0657 


5 




CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


28 400 


1250-0657 


A7A4A2J3 


1250-0257 


1 


1 


CONNECTOR-RF SMB M PC SO-OHM 


2046 0 


1250-0257 


A7A4A2L1 


91 00-2091 


4 




INDUCTOR RE-CH-MLD 50NH lOX ,105DX,26LG 


28400 


91 00-2891 


A7A4A2L2 


910 0- 2891 


4 




INDUCTOR RF-CH-ML.D 50NH lOX .105DX.26LG 


2B4B0 


9100-2891 


A7A4A2L3 


9100-2091 


4 




INDUCTOR RF-CH-MLD 50NH lOX .105DX.26LG 


28480 


9100-2891 


A7A4A2L4 


9100-2091 


4 




INDUCTOR RF-CH-MLD 50NH lOX .105DX.26LG 


2348 0 


91 00-2891 


A7A4A2L5 


9100-2091 


4 




INDUCTOR RF-CH-MLD 50NH lOX .105DX.26LG 


20400 


91 00-2091 


A7A4A2L6 


9100-1634 


1 




INDUCTOR RF-CH-MLD 75UH 5X .166DX.385LG 


20480 


9100-1634 


A7A4A2L7 


9100-1635 


2 


1 


INDUCTOR RF-CH-MLD 91UH 5X .166DX.3B5LG 


28400 


9100 -1635 


A7A4A2L8 


91 00-1620 


5 




INDUCTOR RF-CH-MLD 15UH lOX ,166DX.3a5LG 


28480 


9130-1620 


A7A4A2L9 


9140-0210 


I 




INDUCTOR RF-CH-MLD lOOUH 5X .166DX.305LG 


30480 


91 40-021 0 


A7A4A2L10 


9100-2091 


4 




INDUCTOR RF-CH-MLD 50NH lOX .105DX.26LG 


2348 0 


9100-2891 


A7A4A2L1 1 


9100-2891 


4 




INDUCTOR RF-CH-MLD 50NH lOX .105DX.26LG 


20400 


9100-2091 


A7A4A2L12 


91 00-2891 


4 




INDUCTOR RF-CH-MLI) 50NH lOX .105DX.26LG 


2048 0 


9103-2891 


A7A4A2U3 


9100-2091 


4 




INDUCTOR RF-CH-MLD 50NH lOX .105DX.26LG 


20400 


9100-2091 


A7A4A2L14 


9140 0144 


0 




INDUCTOR RF-CH-MLD 4 . 7IJH 1 OX . 1 05DX . 26LG 


2040 0 


9140-0144 


A7A4A2Q1 


1054-0546 


1 




TRANSISTOR NPN 51 TO-72 PD=200MU 


20480 


1854- 0546 


A7A4A2Q2 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=:200MU 


04713 


2N5179 


A7A4A203 


1854-0345 


B 




TRANSISTOR NPN 2NS179 51 TO-72 PD=200MU 


04713 


2N5179 


A7A4A2Q4 


1354-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD-=200hW 


04713 


2N5179 


A7A4A2Q5 


1854-0546 


1 




TRANSISTOR NPN SI TO-72 PD=200MU 


28400 


1834-0546 


A7A4A2Q6 


1854-0636 


D 




TRANSISTOR NPN SI TO-72 PD=200hU FT=4GHZ 


20400 


1054-0606 


A7A4A2Q7 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD-20(1MU 


04713 


2N5179 


A7A4A2R1 


0698-7212 


9 


3 


RESISTOR 100 IX , 05W F TC=04-100 


24546 


C3 -l/O-TO-TDOR -F 


A7A4A2R2 


0698-7240 


1 




RESISTOR 3.16K IX . 05W F TC==04-100 


24546 


C3- 1/8-TO 3161-F 


A7A4A2R3 


0698-7243 


6 


4 


RESISTOR 1.96K IX . 05U F TC^Ot-lOO 


24546 


C3 -1/B-TO -1961 -F 


A7A4A2R4 


0690-7205 


0 




RESISTOR 51,1 IX .05U F TC-O-lOO 


24546 


C3- 1/B-T0-31P1 -F 


A7A4A2R5 


0690-7223 


2 


3 


RESISTOR 207 IX , 05U F TC'-Ot-lOO 


24546 


C3-1/B-TD-287R -F 


A7A4A2R6 


0690-7248 


1 




RESISTOR 3.16K IX . 05U F TC^Bt-lQO 


24546 


C3-1/0-TO-3161-F 


A7A4A2R7 


0698-7243 


6 




RESISTOR 1.96K tX . 05W F TC=Qt-100 


24546 


C3 -1/G-Ta-1961 F 


A7A4A2RO 


0757-0316 


6 


1 


RESISTOR 42.2 IX .125U F TC=04-100 


24546 


C4- 1/B-T0-42R2-F 


A7A4A2R9 


0698-7218 


5 


1 


RESISTOR 170 IX . OSW F TC=Ol-100 


24546 


C3-1/8-T0-178R-F 


A7A4A2R10 


0690-7108 


8 


3 


RESISTOR 10 IX ,05W F TC-04-100 


24546 


C3-1/O-TO-10R-F 


A7A4A2R1 1 


0690-7212 


9 




RESISTOR 109 IX . 05U F TC-04-100 


24546 


C3 -l/S-TO-l OOR -F 


A7A4A2R12 


0757-0394 


fl 


1 


RESISTOR 51.1 IX .125W F TC=04-1Q0 


24546 


C4-1/D-T0-51R1 -F 


A7A4A2R13 


0698-7212 


H 




RESISTOR 100 IX . OSW F TC=04 100 


24546 


C3 1/e-TO-l 03R-F 


A7A4A2R1 4 


0757-1 094 


Ej 




RESISTOR 1.47K 1% . 125W F TC=O4-l0O 


24546 


C4- l/O-TO-1471 -F 


A7A4A2R13 


0757-1 094 


M 




RESISTOR 1.47K IX .125W F TC=04-10U 


24546 


C4-1/8-T!) -1471 F 



♦Indicates Factory Selected Value 
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RF SECTION 



TABLE 4. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


loQ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7A4A2R16 


0737-1094 


9 




RESISTOR 1.47K IX .125W F TC=0+-100 


24546 


C4 -l/'0-TO-1471 -F 


A7A4ft2R17 


0757-1094 


9 




RESISTOR 1.47K IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-1471-F 


A7A4A2R10 


0690-7260 


7 


2 


RESISTOR lOK IX , 03U F TC=0+-100 


24546 


C3 -l/'B-TO -1002-F 


A7A4A2R19 


069B-7240 


1 




RESISTOR 3.16K IX , 05U F TC»0i-t00 


24546 


C3-1/8-T0-3161-F 


A7A4A2R20 


0690-7222 


1 


1 


RESISTOR 261 IX , 05W F TC=0+-100 


24546 


C3 1/8-TO-261R-F 


A7A4AaR21 


0690-7223 


2 




RESISTOR 287 IX . 05U F TC=Oi-100 


24546 


C3-1/9-T0-2R7R-F 


A7A4A2R22 


0690-7180 


0 




RESISTOR 10 IX .05W F TC=0t-100 


24346 


CS -l/O-TO-lOR -F 


A7A4A2R23 


0690-7229 


8 


3 


RESISTOR 511 IX . 05W F TC=0*-100 


24546 


C3- 1/B-T0-511R-F 


A7A4A2R24 


0690-7219 


6 




RESISTOR 196 IX ,0514 F TC=^^-100 


24546 


C3-1/8-T0-196R-F 


A7A4A2R25 


0690-7239 


0 


1 


RESISTOR 1.33K IX .0514 F TC=0+-100 


24546 


C3-1/8-T0-1331-F 


A7A4A2R26 


0690-7243 


6 




RESISTOR 1.96K IX ,05W F TC=0i-100 


24546 


C3-1/8-T0-1961-F 


A7A4A2R27 


0698-7240 


1 




RESISTOR 3.16K IX ,03U F TC=0+-lfl0 


24546 


C3-1/8-T0-3161-F 


A7A4A2R2EI 


0690-7229 


8 




RESISTOR 511 IX .0514 F TC=Di-lD0 


34546 


C3-1/8-T0-5UR-F 


A7A4A2R29 


0690-7243 


6 




RESISTOR 1.96K IX .0514 F TC=0t--lC0 


24546 


C3- 1/8-T0-1961-F 


A7A4A2R30 


0690-7200 


5 


1 


RESISTOR 31.6 IX .OKU F TC=0+-100 


24546 


C3-1/8-T0-31R6-F 


A7A4A2R3t 


0699-7224 


3 


1 


RESISTOR 316 1% . 05W F TC=0-t-100 


24S46 


C3- 1/B-T0-316R -F 


A7A4A2R32 


0690-7100 


8 




RESISTOR 10 IX ,0514 F TC=0* -10 0 


24546 


C3-1/8-TQ-10R-F 


A7A4A2R33 


0757-0200 


3 


1 


RESISTOR IK IX .123U F TC=0«-100 


24546 


C4 -1 /8-TO -l 001 -F 


A7A4A2R34 


0757-0279 


0 


1 


RESISTOR 3.16K IX ,125W F TC=0+-100 


24546 


C4 1/8-TO -3161 -F 


A7A4A2R3S 


0698-7223 


2 




RESISTOR 207 IX . 05U F TC=0i-100 


24546 


C3 -1/B-T0-287R-F 


A7A4A2R36 


0698-721 0 


7 


1 


RESISTOR 82,5 IX . 05U F TC=0t-100 


24546 


C3-1/8-T0-82R5-F 


A7A4A2R37 


0698-7257 


2 


1 


RESISTOR 7.5K IX . 05U F TC=0+-100 


24546 


C3-1/S-T0-7301-F 


A7A4A2H38 


0690 -7260 


7 




RESISTOR lOK IX . 05W F TC=Dt--10D 


24346 


C3-1/8-T0-1002-F 


A7A4A2R39 


0698-7229 


8 




RESISTOR 311 IX . 05U F TC=0+-100 


24546 


C3-1/8-T0-511R-F 


A7A4A2U1 


1826-0059 


2 


1 


IC OP AMP GP TO-99 PKG 


01295 


LM201AL 


A7A4A2U2 


1820-2106 


2 


1 


IC FF ECL D-M/S POS -EDGE-TR IG 


07263 


F11C06DC 


A7A4A29R1 


1902 -3070 


5 




DIODE -ZNR 4,220 5X DO-35 PD=,4W 


23400 


1902-3070 


A7A4A2VR2 


1902-3070 


5 




DIODE-ZNR 4.22V 5X DO-35 PD=.4W 


2G480 


1902-3070 


A7A4A2U1 


05660-601 03 


2 


B 


JUMPER WIRE AY 


28480 


85660-60103 








B 


MISCELLAMEOUS PARTS 








12n5-D285 


0 




HEAT SINK EGL DIP 


28400 


1205-0285 




2190-0009 


4 


1 


WASHER- LK INTL T NO , 8 .160 IN- ID 


20480 


2190-0009 




2190-0124 


4 


4 


UACHER-LK INTL T NO . 10 . 175-IN-ID 


28480 


2190-0124 




86701-40001 


9 


1 


EXTRACTOR PC 


28480 


86701-40001 




2190-0890 


1 


2 


WASHER -LK HLCL NO. 2 .088- IN- ID 


28480 


2190-0090 




2200-0101 


0 


2 


SCRCW-MACH 4-40 .160-lN-LG PAN-HL-POZI 


OOOOO 


ORDER BY DESCRIPTION 




2200-0103 


2 


2 


SCREW-MACH 4-40 ,25-IN-LG PAN-MD-PQZI 


28480 


2200- 0103 




2590-0002 


4 


1 


NUT-HEX-DBL-CHAM 0-32- THD .0B3-IN-THK 


20480 


2580-0002 




2950-0070 


9 


2 


NUT-HEX -DHL-CHAM 10 -32-THD .067-IN-THK 


28430 


2950-0070 




3050-0082 


B 


1 


UASHEP-PL NM NO. 4 .IGO-IN-OD 


2G4O0 


3050-0002 




85660-00065 


9 


1 


HEAT SINK I.C. 


20430 


85660 -00065 




OV5660-20 049 


1 


1 


COVER PC M/N OUT 


28480 


05660-20049 



* Indicates Factory Selected Value 

6 A7A4 
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RF SECTION 



A7A4 

M/N OUTPUT ASSEMBLY 




s 






? M i ) . 






{4 PLACES) 



(2 PLACES) 



A7A4A2* A7A4A2W1 



A7A4A1A1 



A7A4A1A2 



A7A4A1A2W1 





PREFER TO INDIVIDUAL TABS FOR PART NUMBERS. 



FIGURE 1. A7A4 M/N OUTPUT ASSEMBLY, PARTS IDENTIFICATION (1 OF 2) 
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RF SECTION 



Item 


HP Part 
Number 


C 

D 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


1 


86701-40001 


9 


Extractor, PC Board 


28480 


86701-40001 


2 


2200-0101 


0 


Screw, Mach, 4-40, .188-IN LG, PAN HD 


28480 


2200-0101 


3 


86701-20049 


3 


Screw, Thning, Freq Adjust 


28480 


86701-20049 


4 


2950-0078 


9 


Nut, Hex, 10-32 (For Freq Adjust (3)) 


28480 


2950-0078 


5 


3050-0082 


8 


Washer, FL NM, .116-IN ID (For (3)) 


28480 


3050-0082 


6 


2580-0002 


4 


Nut, Hex, 8-32 (For C23) 


28480 


2580-0002 


7 


2190-0009 


4 


Washer, Lock, .168-IN ID (For C23) 


28480 


2190-0009 


8 


2260-0002 


6 


Nut, Hex, 4-40 (For Pwr Adjust) 


28480 


2260-0002 


9 


86701-20046 


0 


Probe, 4-40 Thread (Pwr Adjust) 


28480 


86701-20046 


10 


86701-20047 


1 


Support-Resonator (For Probe (9)) 


28480 


86701-20047 


11 


0520-0128 


7 


Screw, Mach, 2-56, .250-IN LG, PAN HD 


28480 


0520-0128 


12 


2190-0045 


8 


Washer, Lock, .088-IN ID (For screw (11)) 


28480 


2190-0045 


13 


0380-0020 


0 


Spacer, .250-IN LG, .128-IN ID (For (14)) 


28480 


0380-0020 


14 


0520-0133 


4 


Screw, Mach, 2-56, .500-IN LG, PAN HD 


28480 


0520-0133 


15 


85660-20049 


1 


Cover, PC Board, (A7A4 M/N Output) 


28480 


85660-20049 


16 


2950-0078 


9 


Nut, Hex, 10-32 (For J1 and J2) 


28480 


2950-0078 


17 


2190-0124 


4 


Washer, Lock, .195-IN ID (For J1 and J2) 


28480 


2190-0124 


18 


85660-20068 


4 


Ground Lug (For J 1 and J2) 


28480 


85660-20068 


19 


2200-0167 


8 


Screw, Mach, 4-40, .375-lN LG, FLAT HD 


28480 


2200-0167 



8 A7A4 



FIGURE 1 . A7A4 M/N OUTPUT ASSEMBLY, PARTS IDENTIFICATION (2 OF 2} 





RF SECTION 




FIGURE 3. A7A4A1A2 M/N VCO BOARD, COMPONENT LOCATIONS 
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A7A5 M/N-Refsrence MoUierboard 




RF SECTION 



TABLE! REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7A5 


85<)6 0-6 0020 


2 


1 


BOARD ASSEMBLY, M/N REFERENCE MOTHERBOARD 


2D489 


85660-60020 


A7A5CJ 


0160-2437 


\ 


12 


CAPACITOR- FDTHRU SOOOPF *00 -20X 2009 


2C4B0 


0160-2437 


A7A3C2 


0160-2437 


1 




CAPACITOR-FDTHRU SOOOPF *80 -207. 200V 


2U4G0 


0169-2437 


A7A5C3 


0160-2437 


1 




CAPACITOR-FDTHRU SOOOPF -*80 -20X 200U 


204GO 


0160 '2437 


A7A5C4 


01 60-2437 


1 




CAPACITOR-FDTHRU SOOOPF *00 -20X 200V 


2040 U 


0160 -2437 


A7A3C5 


01 60-2437 


1 




CAPACITOR-FDTHRU SOOOPF +Q0 -20% 2000 

{ 


20 480 


0160-2437 


A7A5C6 


0160-2437 


1 




CAPACITOR-FDTHRU 5000PF *00 -20X 200V 


20480 


0160-2437 


A7A5C7 


01 60-2437 


1 




CAPACITOR-FDTHRU SOOOPF *80 -20X 200V 


204 00 


0 160 2437 


A7A5CO 


0160-2437 


1 




CAPACITOR-FDTHRU SOOOPF *80 -20X 200V 


28400 


0160-2437 


A7A5C9 


0160-2437 


1 




CAPACITOR-FDTHRU 5000PF +80 -20X 200V 


20400 


0160-2437 


A7A5C1 0 


0160-2437 


1 




CAPACITOR-FDTHRU SOOOPF *30 -20X 200V 


28480 


0160-2437 


A7A3CU 


0160-2437 


1 




CAPACITOR-FDTHRU 5000PF +80 -20X 200V 


20480 


0160- 2437 


A7A5C12 


0160-2437 


1 




CAPACITOR-FDTHRU SOOOPF •■OO -20X 200V 


28400 


0160-2437 


A7A3C13 


0160-4003 


7 


2 


CAPACITOR-FDTHRU lOPF lOX 200V CER 


28480 


0160 -4083 


A7A5C14 


0160 -4003 


7 




CAPACITOR-FDTHRU 1 OPF 1 OX 203V CER 


2G4Q0 


0160-4083 


A7A5E1 








PARTI OF PC [BOARD 






A7A5E2 








PART OF PC BOARD 






A7A5E3 








PART OF PC BOARD 






A7A5E4 








PART OF PC BOARD 






A7A3E5 








PART OF PC BOARD 






A7A5E6 








PART OF PC BOARD 






A7A5E7 








PART OF pc BOARD 






A7ASE0 








PART OF PC BOARD 






A7A5E9 








PART or pc BOARD 






A7A5E1 0- 














A7ASE12 








HOT ASSIGNED 






A7A3E13 








PART OF PC BOARD 






A7A5E14 








PART OF PC BOARD 






A7A5E15 


9170-0029 


3 


12 


CORE -SHIELDING BEAD 


2840 0 


9170-0029 


A7A5E16 


9170-0029 


3 




CORE-SHIELDING BEAD 


284B0 


9170-0029 


A7ASE17 


9170-0029 


3 




CORE -SHIELDING BEAD 


20480 


9170-0029 


A7A5EtQ 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A7A5E19 


9170-0029 


3 




CORE-SHIELDING BEAD 


20480 


9170-0029 


A7A5E20 


9170-0029 


3 




COHE -Si:iELDING BEAD 


20480 


9170-0029 


A7A3Eai 


9170-0029 


3 




CORE-SHIELDING BEAD 


20480 


9170-0029 


A7A5E22 


9170-0029 


3 




CORE- SHIELDING BEAD 


28480 


9170-0029 


A7A5E23 


9170-0029 


3 




CORE-SHIELDING BEAD 


20480 


9170-0029 


A7A3E24 


9170-0029 


3 




CORC-GHIELDING BEAD 


2848 0 


9170-0029 


A7A5E25 


9170-0029 


3 




CORE-SHIELDING BEAD 


28400 


9170-0029 


A7A5E26 


9170-0029 


3 




CORE-SHIELDING BEAD 


20480 


9170 0029 


A7A5XA7At 


1251 "4423 


3 


1 


CONNECTOR -PC EDGE 15-CONT/ROU 1 -ROW 


28400 


1251-4423 


A7A3XA7A2 


1251-4174 


1 


1 


CONNECTOR-PC EDGE 15-CONT/ROW 1-RQW 


20400 


1251-4174 


A7A5XA7A3 


1251-2033 


9 


1 


CONNECTOR -PC EDGE 15-CONT/ROU 2 -ROUS 


2840 0 


1251-2035 


A7A3XA7A4 


'1251-5020 


a 


1 


CONNECTOR-PC EDGE 15-CONT/ROW 1-ROU 


20480 


1 251-5030 


A7A3XA7A5P1 


5060-U112 


s 


fci 


CONNECTOR! 15 CONTACTS 


28400 


5060-0112 


A7A5XA7A3P2 


5060-0112 


8 




CONNECTOR! 15 CONTACTS 


20480 


5060-0112 










MISCELLANEOUS PARTS 








2190-0007 


i 


2 


UASHER-LK INTL T NO. 6 .141-IN-ID 


28400 


2190-0007 




21 90- 0643 


Bj 


12 


UAGHER-LK INTL T NO . 8 .163 -IN-ID 


28480 


2190-0043 




2420-0003 




2 


NUT-HEX-DBL-CHAh 6-32-THD .Q94-IN-THK 


20400 


2420-0003 




2580 -0002 


E 


12 


NUT-HEX-DBL-CHAM 8-32-THD .0O5-IN-THK 


28400 


2500-0002 



•Indicates Factory Selected Value 
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RF SECTION 




FIGURE 1. A7A5 M/N-REFERENCE MOTHERBOARD, COMPONENT LOCATIONS (TOP VIEW) 



2 A7A5 






RF SECTION 




FIGURE 2. A7A5 M/N-REFERENCE MOTHERBOARD, COMPONENT LOCATIONS (BOTTOM VIEW) 
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A8 Rectifier 
A9 Power Line Moduie 




RF SECTION 



A8 RECTIFIER, CIRCUIT DESCRIPTION 



Power is supplied to the instrument through the A9 Power Line Module, which contains the line voltage 
selector, to the primary of transformer Tl. Three bridge rectifiers and one center-tapped secondary provide the 
rectified outputs. 

Diodes CRl through CR4 form a bridge rectifier that provides approximately 55V for the - 40V supply, part of 
the A18 Negative Regulator. CR5 through CR8 form a bridge rectifier that provides about 20V for the - lOV 
supply and the - 5.2V supply, also part of the A18 Negative Regulator. 

Diodes CR9 through CRl 2 form a bridge rectifier that provides approximately 30V for the + 22V supply, part 
of the A8 Rectifier, and also the -I-20V and -f- 12V supplies, part of the A17 Positive Regulator. Diodes CRl 3 
and CRH form a full-wave rectifier that provides about 12V for the -I-5.2V supply, part of the A17 Positive 
Regulator. 

The 4- 22V supply is an 18V three-terminal regulator U1 which has its common terminal biased at +4V by Rl, 
DSl, and R2. DSl is a LED indicator that indicates the presence of +22V VRl and CR16 form a crowbar 
circuit for overvoltage protection. Fuse FI provides overcurrent protection. The regulator U1 is also internally 
protected against short circuits on its output. The +22V supply is always on as long as the instrument is 
connected to an ac line outlet. 

The instrument is also protected against line overvoltages by an input crowbar circuit consisting of VR2 and 
CRl 8. This crowbar causes the line fuse to blow if an overvoltage condition occurs on the line. 

All power supply filter capacitors and bleeder resistors are located on the A23 Motherboard. The location of 
fuses in the RF Section is shown in Figure 1 . 
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RF SECTION 



RF SECTION INTERNAL FUSE REPLACEMENT 



NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 1. 



I WARNING I 

Remove ac line cord from both instruments before proceeding with this pro- 
cedure. 



1 . Position instrument upside-down as shown in View A. 

2. Remove feet (1 ) from rear of RF Section by removing screws (2) shown in View A. 

3 . Remove bottom cover by loosening screw (3) and pulling cover toward rear of instrument, 

4. Location of fuses is shown in View B. 



FI +22V 1A 



FI +12V 1A 
F2 +20V 3A 
F3 +5.2V 6A 



FI -5.2V 2.5A 
F2 -40V 1.5A 
F3 -lOV 5A 
' ' 




FIGURE 1. INTERNAL FUSE REPLACEMENT 
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RF SECTION 



TRANSFORMER REPLACEMENT 



NOTE 

For location of hardware and cables referred to In this procedure, see 
Figure 2. 



1 . Remove ac line cords, IF-Display Section, and RF Section bottom cover, top cover, and right side cover. 

2. Remove front panel. (See A5 Front Panel section for A5 Front Panel Removal procedure.) 

3. Remove A6 RF Module. (See A6 section for A6 RF Module removal procedure.) 

4. Remove seven screws (1). 

5. To avoid losing washers and nuts from screws (2) (View B) into the interior of the RF Section, it is 
recommended to do the following: 

a. Set RF Section on right side with transformer on bottom. 

b. Set the RF Section partially off the table so that a screwdriver can reach the remeiining four mounting 
screws. 

c. For each screw (2), hold nut with needlenose pliers while removing screw. Note: Mounting screws on 
motherboard side can be accessed through small opening (3) (View A) on motherboard. 

d. When installing new transformer, set RF Section on side as described in steps 5a and 5b. For each 
mounting screw, align nut and wEishers with hole, and while holding nut with needlenose pliers, 
tighten screw. 

e. Tighten remaining seven screws (1 ) to secure Transformer to RF Section. 

6. Replace RF Module. 

7. Replace front panel. 

8. Replace covers, attach IF-Display section to RF Section, and replace ac line cords. 
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FIGURE 2. TRANSFORMER REPUCEMENT 
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RF SECTION 



POWER TRANSISTOR REPLACEMENT (REAR RF COVER REMOVAL) 

NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 3. 

With ac line cords and RF Section bottom cover removed, proceed as follows: 

1 . Loosen rear cover by removing five screws (1) shown in Views A and B. 

2. Power IVansistors can now be easily replaced. 




VIEW A VIEWB 

FIGURES. POWER TRANSISTOR REPLACEMENT 
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RF SECTION 



TABLE! REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AG 


B5660-60196 


3 


1 


HOARD ASSEHBLY, RECTIFIER 


28430 


85660-60196 


AGCt 


0U0-2Q55 


9 


3 


CAPACITQR-FXD .OIUF +80-20X lOOVDC CER 


20480 


0160-2055 


A6C2 


0160-2B55 


9 




CAPACITOR-FXD .OllIF +80-20Z lOOVDC CER 


28480 


0160-2055 


AOC3 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20X lOOUDC CER 


20480 


0160-2055 


ADC4 


0160--408A 


0 


1 


CAPACITOR-FXD .lUF +-20X 509DC CER 


2B4BU 


0160-4084 


AUC5 


0100-0230 


0 


2 


CAPACITQR-FXD 1UF+-207. 50VDC TA 


56207 


130D105X0050A2 


A0C6 


01(30-8230 


0 




CAPACITDR-I-XD 1UF+-20X SDQDC TA 


56207 


15QD1 05X0050A2 


A8C7 


0180-0197 


8 


1 


CAPACITOR-FXD 2.2UF+-10X 20QDC TA 


56209 


150D225X9020A2 


Aoce 


0160-4005 


3 


4 


CAPACITOR-FXD lUF +-20X lOOVDC CER 


20480 


0160-4005 


A8C9 


0160-4005 


3 




CAPACITOR-FXD lUF +-20X lOOQDC CER 


28480 


0160-4005 


AGC1 0 


0160-4005 


3 




CAPACITOR-FXD lUF +-20X lOOVDC CER 


28480 


0160-4005 


ASCII 


0160-4005 


3 




CAPACITOR-FXD UJF +-20X lOOVDC CER 


28480 


0160-4005 


AQC12 


0160-3630 


6 


1 


CAPACITOR-FXD .22UF +0O-2OX 200VDC CER 


20400 


0160-3638 


ABCt3 


0100-1731 


8 


1 


CAPACITOR-FXD 4.7UF+-10X 50VDC TA 


56209 


150D475X9050D2 


A8CR1 


1901-0662 


3 


13 


DIODE-PUR RECT lOOV 6A 


04713 


MR751 


A8CR2 


1901-0662 


3 




DIODE-PUR RECT lOOV 6A 


04713 


MR751 


ABCR3 


1701-0662 


3 




DIODE-PUR RECT lOOV 6A 


04713 


MR751 


ASCRA 


1901-0662 


3 




DIODE -PUR RECT lOOV 6A 


04713 


MR751 


A8CR5 


1901-0662 


3 




DIODE-PUR RECT lODV 6A 


04713 


HR751 


AGCR& 


1901-0662 


3 




DIODE- PUR RECT lOOV 6A 


04713 


MR751 


A8CR7 


1901-0662 


3 




DIODE- PUR RECT lOOV 6A 


04713 


HR 751 


ABCRS 


1901-0662 


3 




DIODE -PUR RECT lOOV 6A 


04713 


MR751 


ABCR9 


1901-0662 


3 




DIODE- PUR RECT lOOV 6A 


04713 


HR751 


ABCRIO 


1901-0662 


3 




DIODE -PUR RECT lOOV 6A 


04713 


MR751 


AGCRll 


1901 0662 


3 




DIQDE-PUR RECT lOOV 6A 


04713 


MR751 


ABCR1S 


1901-0662 


3 




DIODE -PUR RECT lOOV 6A 


04713 


MR751 


A8CR13 


1901 -0765 


7 


2 


DIODE-PUR RECT 1N5012 58V 20A 35NS DO -4 


12969 


1N5B12 


A8CR1A 


1901-0765 


7 




DI0DE-PUR RECT 1N5812 50V 20A 35NS DO-4 


12969 


1N5Q12 


A0CR16 


1084-0010 


5 


2 


THYRI0TQR -SCR 2N4106 VRRM=200 


04713 


2N4106 


A8CH17 


1901-0662 


3 




DIODE-PUR RECT tOOV 6A 


04713 


MR751 


ABCRIO 


1884-0010 


5 




TUYHISTOR-SCR 2N41B6 VRRM=-2O0 


04713 


2N41B6 


A0CR19 


1901-0743 


1 


2 


DIODE-PUR RECT 1N4004 400V lA DO-41 


01295 


1N4004 


A8CR20 


1701-0743 


1 




DIODE-PUR RECT 1N4004 400V lA DQ-41 


01295 


1N4084 


A8DS1 


1990-0407 


7 


1 


LED-LAMP LUM-INT“1HCD 1F=--20MA~HAX BVR=5V 


28480 


5002-4584 


ABFl 


2110-0001 


8 


1 


FUSE lA 250V NTD 1.25X.25 UL 


75915 


312001 


A8R1 


0698-0003 


8 


1 


RESISTOR 1.96K IX ,125W F TC=0-t-100 


24546 


C4-l/8-T0'1961-F 


AORS 


2100-3052 


A 




REGIBTOR-TRMR SO lOX C SIDE-ADJ 17-TRN 


02111 


43P500 


AQR3 


0757-0346 


3 




RESISTOR 10 IX .125U F TC=0■^-100 


24546 


C4- 1/B-TO-lORO-F 


ABRA 


0690-3444 


1 




RESISTOR 316 IX .125U F TC=0-*-100 


24546 


C4-1/8-TQ-316R-F 


A8RS 


069B-3447 


4 


■1 


RESISTOR 422 IX .125U F TC=0-»-100 


24546 


C4- 1/B-T0-422R-F 


ABRb» 


0690-3442 


9 


■1 


RESISTOR 237 IX .125W F TC=0-i-100 


24546 


C4-1/8-T0-237R-F 


A8R7 


0690-3558 


8 


1 


RESISTOR 4.02K IX .125U F TC-Ot-100 


24546 


C4-1/8-T0-4021-F 


ABUl 


1026-0423 


4 


1 


IC V RGLTR TO-3 


27814 


LM317K 


A0V/R1 


1902-3263 


8 


1 


DIODE- ZNR 24.9V 2X DO-35 PD=.4W 


28480 


1702-3263 


AS9RS 


1902-0197 


1 


1 


DICDE-ZNR 82.5V 5X DO-7 PD=.1H TC=t-.0B2X 


28400 


1902-0197 










MISCELLANEOUS PARTS 








0340-1077 


5 


1 


INSULATOR FPPR 


20480 


0340-1 877 




1200-0081 


4 




INSULATOR-FLG-DSHG NYLON 


28480 


1200-0081 




21 1 0-026? 


0 




FUSEHOLDER-CLIP TYPE . 25D-FUSE 


20480 


2110-0269 




2190-0124 


4 




UASHER-LK INTL T NO, 10 ,195-IN-ID 


28480 


2190-0124 




2205-0107 


6 




SCREU-MACH 4-48 ,375- IN-LG PAN-HD -POZI 


00000 


ORDER DY DESCRIPTION 




2740-0001 


3 




NUT-HEX -DBL-CHAM 10--32-THD .109-lN-THK 


00000 


ORDER BY DESCRIPTION 




3030-0076 


0 




WASHER -FL NM NO , 10 .194 -IN-ID 


304Q() 


3850-0076 




5040-6843 


2 


1 


EXTRACTOR 


20480 


5040-6843 




86701-00010 


4 




HEATSINK RECT 


28480 


86731 -00018 


A9 


0960-0443 


1 


B 


LINE MODULE-FILTERED 


2848 0 


0960-0443 


A9C1 


0160-4065 


5 


■1 


CAPACITOR-FXD .lUF -»-20X 250VAC<RMS> 


28480 


0160-4065 



♦Indicates Factory Selected Value 
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FIGURE 4. A8 RECTIFIER, COMPONENT LOCATIONS 
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RF SECTION 





“^Indicates Factory Selected Value 
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FIGURE 1. A10 20/30 SYNTHESIZER, PARTS IDENTIFICATION (1 OF 4) 
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FIGURE 1. A10 20/30 SYNTHESIZER, PARTS IDENTIFICATION (2 OF 4) 
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FIGURE 1 . A10 20/30 SYNTHESIZER, PARTS IDENTIFICATION (3 OF 4) 






RF SECTION 



tern 


HP Part 
Number 


M 


Description 


Mfr. 

Code 


Manufacturer’ 
Part Number 


1 


85660-20052 


6 


Cover, PC Board (AlOAl PLLl VCO) 




85660-20052 




85660-20053 


7 


Cover, PC Board (A10A2 PLLl Divider) 




85660-20053 




85660-20054 


8 


Cover, PC Board (A10A3 PLLl IF) 


28480 


85660-20054 




85660-20055 


9 


Cover, PC Board (A10A4 PLL3 Up Converter) 


28480 


85660-20055 




85660-20056 


0 


Cover, PC Board (A10A5 PLL2 VCO) 


28480 


85660-20056 




85660-20057 


1 


Cover, PC Board (A10A6 PLL2 <f> DET) 


28480 


85660-20057 




85660-20058 




Cover, PC Board (A10A7 PLL2 Divider) 




85660-20058 


8 


85660-20059 




Cover, PC Board (A10A8 PLL2 Discriminator) 




85660-20059 


9 


0400-0009 




Grommet, Rubber (For A10A8W2) 


28480 


0400-0009 


10 


2200-0105 




Screw, Mach, 4-40, .312-IN LG, PAN HD 




2200-0105 


11 


86701-40001 


9 


Extractor, PC Board 




86701-40001 


12 


85660-20190 


3 


Housing, 20/30 Synthesizer 


28480 


85660-20190 


13 


1400-0510 


8 


Clamp, Cable 


28480 


1400-0510 



FIGURE 1. A10 20/30 SYNTHESIZER, PARTS IDENTIFICATION (4 OF 4) 



A10 5/6 





















AMI 





















A10A1 PLL1 VCO 




RF SECTION 



A10A1 PHASE LOCK LOOP 1 (PLL1) VOLTAGE-CONTROLLED 
OSCILLATOR (VCO), CIRCUIT DESCRIPTION 



AlOAl contains the loop amplifier and voltage-controlled oscillator for the PLLl phase lock loop. The oscilla- 
tor tunes from 200 to 300 MHz for a range of about 4V to 16V tuning of the varactor. The oscillator drives a 
counter which divides the frequency by 10. The counter output goes through a switch and a filter to the 20/30 
output. The oscillator is turned off in spans greater than 100 kHz but less than or equal to 5 MHz to prevent 
spurious responses. 

Loop Amplifier (A) 

The loop amplifier consists of a low-noise differential pair input stage, Q9 and QIO, and an operational ampli- 
fier U6A. Feedback (ac) is provided by C34 and R29. The output of the amplifier goes through a programmable 
ac voltage divider consisting of R31, R32, R33, R34, R35 with R36 and C36. The signal then is filtered by a 40 
kHz low-pass filter which has two notches tuned to reject 50 kHz. 

U6B compares the dc varactor tune voltage to about + 17.5V. If the tune voltage goes higher than this, U6B 
switches and pulls it down to about + 5V. Hysteresis in the switching point of U6B provided by R24 keeps U6B 
from switching back to the original state until the tune voltage reaches about -I- 5V. 

Q2 keeps the tune voltage from going below about + 3 V. This is to ensure that the VCO always oscillates and the 
varactors do not become forward biased in spans where PLLl is active. 

Gain Switch (B) 

U5 latches the four most significant bits of the programming of PLLl divider. These are level translated by U4 
which drives four FET switches. By changing the voltage divider in (A) in this manner, a constant loop band- 
width of 5 kHz is achieved. 

200-300 MHz VCO (C) and Output Amplifier (D) 

The VCO consists of Qll which operates in the grounded-base mode. The resonator is principally CR3, CR4, 
and L4. Feedback is accomplished with L5, R16, and C17. In spans greater than 100 kHz but less than or equal 
to 5 MHz, the VCO is turned off by forward biasing the varactors. Q5 is a common-base buffer amplifier. The 
output of the VCO is applied to Q4 where it is amplified and applied to A10A3 PLLl IF and the Divide by 10 

(F). 



Output Switch (E) 

The output switch is U2 which is a quad ECL NOR gate. For frequency spans greater than 100 kHz, but less 
than or equal to 5 MHz, the switch input to R3 is TTL low. U2B and U2C are on while U2D is off. For all other 
spans, the opposite states exist. This has the effect of connecting the 20/30 output, J2, to either the output of U3 
divider or to J 1 . 

Divide by 10 (F) 

Q3 is a common-emitter amplifier which drives U3 through a high-pass filter. U3 is an ECL divide by 10 counter 
which generates the necessary 20 to 30 MHz from the VCO output. 



A10A1 1 




RF SECTION 



TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AlOAl 


0566D-6D131 


6 


1 


BOARD ASSEMBLY, PHASE LOCK LOOP 1 <PLLi;i 
yOUTAGE control-led oscillator (UCO) 


20480 


85660-60131 


AlDAtCl 


0160-D574 


3 


0 


CAPACITDR-FXD . 022UF +-20Z lOOUDC CER 


20400 


0160-0574 


A1 0A1C2 


0160-0574 


3 




CAPACl TOR-FXD .022UF -t-20X lOOWDC CER 


2D4B0 


0160-0574 


A1DA1C3 


0160-3075 


3 


3 


CAPACITDR-FXD 22PF +-5X 200VDC CER 0+-30 


20400 


0160-3075 


A1 0A1C4 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


28480 


0160-0574 


A1 DA1CS 


0160-3077 


5 


1 


CAPACITDR-FXD lOOPF +-20X 2009DC CER 


20400 


0160-3077 


AtOA1C6 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


20480 


0160-0574 


A1 0A1C7 


0160-3075 


3 




CAPACITOR-FXD 22PF +-5X 200VDC CER 0<-33 


20400 


0160-3075 


A10AJC8 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X 100900 CER 


20400 


0160-0574 


A1 DA1C9 


0160--307B 


6 


3 


CAPACITDR-FXD lOOOPF •■-20X 1D09DC CER 


20480 


0160-3070 


A1 0A1C1 0 


0160-3074 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


20480 


O16O-3074 


AlOAICll 


0160-3070 


6 




CAPACITDR-FXD lOOOPF +-20X lOOVDC CER 


20400 


0160-3078 


A1 OAlCia 


0160-3074 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


28480 


0160-3874 


A10A1C13 


0160-3074 


2 




CAPACITOR-FXD lOPF +-.SPF 2009DC CER 


20400 


0160-3874 


A10A1C14 


0160-3070 


6 




CAPACITOR-FXD lOOOPF +-20X 100900 CER 


2D4B0 


0160-3870 


A10A1C15 


0160-3074 


g 




CAPACITOR-FXD lOPF +-.5PF 2009DC CER 


20480 


0160-3074 


A1 DA1C16 


0160-3874 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


28400 


0160-3074 


A1 ttAlCl? 


0160-3075 


3 




CAPACITOR-FXD 22PF f-SX 200VDC CER 0*-30 


20400 


0160-3075 


AtOAlClQ 


0160-4004 


8 


1 


CAPACITOR-FXD ,1UF +-20X 50VDC CER 


20430 


0160-4004 


At 9A1C19 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20X 1009DC CER 


20480 


0160 -0574 


A1 OA1C20 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X 1009DC CER 


20480 


0160 0574 


A1 DA1C21 


0160-4953 


0 


4 


CAPACITOR-FXD .027UF t--3X 509DC CER 


20400 


0160-4953 


A1 OA1C22 


0160-4953 


0 




CAPACITOR-FXD . 027UF +-SX 509DC CER 


28400 


0160-4953 


A1 0A1C23 


0160 -4753 


0 




CAPACITOR-FXD . 027UF +-5X 589DC CER 


20480 


0160-4953 


A1 0A1C24 


0160-4951 


8 


3 


CAPACITOR-FXD .033UF < -5X 509DC CER 


28480 


0160-4951 


A1 0A1C25 


0160-4752 


9 


1 


CAPACITOR-FXD . 039UF +-5X 509DC CER 


204BO 


0160-4952 


A1 OAlcaCi 


0160-0150 


7 


1 


CAPACITOR-FXD S600PF 4-lOX 2009DC POLYE 


20480 


0160-0150 


A10A1C27 


0100-0116 


1 


2 


CAPACITOR-FXD 6.3UF«-10X 359DC TA 


56EB9 


150D685X9035B2 


A1 0AJC29 


0100-0116 


I 




CAPACITOR-FXD 6.8UF+-10Z 3S9DC TA 


56209 


150D6D5X9035D2 


A1 0A1C29 


0100-0291 


3 


1 


CAPACITOR-FXD 1UF+-10X 359DC TA 


56209 


150D1 05X9035A2 


AtOAtC30 


0180-0197 


8 


2 


CAPACITOR-FXD 2.2UF+-10X 209DC TA 


56209 


150D225X9020A2 


A1 0A1C31 


0160-4953 


D 




CAPACITOR-FXD , 027UF +-5Z 509DC CER 


20400 


0160-4953 


A1 0AIC3S 


0160-4298 


6 


1 


CAPACITOR-FXD 4700PF -l-aox 25Q9DC CER 


562C9 


C067F251H472MS22-CDH 


A10A1C33 


0160-4951 


0 




CAPACITOR-FXD . 033UF +-5X 509DC CER 


20400 


0160 -4951 


A1 OAIC34 


0160-4951 


0 




CAPACITOR-FXD .033UF +-5X 50VDC CER 


28400 


0160-4951 


A10AtC3S 


0160-0574 


3 




CAPACITOR-FXD . D22UF «-20X lOOVDC CER 


20400 


0160 -0574 


A10A1C36 


0180-0197 


8 




CAPACITOR-FXD 2.2UF^-10X 20VDC TA 


56209 


150D225X9020A2 


A1 DA1CR1 


1901-0040 


1 


S 


DIODE -SWITCHING 309 SOMA 2NS DO-35 


28400 


1901-0040 


A1 DAICRS 


1901-0040 


1 




DIODE-SWITCHING 309 50MA 2NS DQ-35 


20400 


1901-0040 


A1 DA1CR3 


0122-0085 


t 


2 


DI0DE-99C 2. EPF 77. C3/CE5-MIN=4 . 5 


00039 


1S22081B) 


A1 OA1CR4 


0122-0085 


1 




DI0DE-V9C 2. EPF 77 C3/C25-MIN=4 ,5 


00039 


1S2208<B) 


A10A1CR5 


1901-0040 


1 




DIODE-SWITCHING 309 SOMA 2NS DO-35 


20480 


1901-0040 


A10A1CR6 


1901-0040 


1 




DIODE-SWITCHING 309 SOMA 2NS DO-35 


28480 


1901-0040 


A1 0A1CR7 


1901-0040 


1 




DIODE-SWITCHING 309 SOMA 2NS DO-35 


20480 


1931-0040 


A1 11A1J1 








P/0 AlOAlWl 






AKIAUa 


1250-0690 


6 


2 


CONNECTOR-RF SMB M EGL-HOLE-FR 50-OHM 


20400 


1250-0690 


AKIA1J3 


1250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE- FR 50-OHM 


28400 


1250-0690 


A10A1L1 


9100-2257 


6 


2 


INDUCTOR RF-CH-MLD Q20NH 1 OX .105DX.26LG 


20460 


91 00-2257 


At 0A1L2 


7100-2091 


4 


1 


INDUCTOR RF-CH-MLD 50NH lOX .105DX.26LG 


28400 


9100-2891 


A10A1L3 


9100-2257 


6 




INDUCTOR RF-CH-MLD O20NH lOX .105DX.26LG 


28480 


9100-2257 


At 0AtU4 


85660-00004 


4 


2 


INDUCTOR 30NH 


28430 


05660-80004 


At 0A1L5 


85GG0-80005 


5 




INDUCTOR 4NH 


20400 


856G0-80005 


At 0A1L6 


9100-2258 


7 


2 


INDUCTOR RF-CH-MLD 1.2UH lOX .105DX.26LG 


20480 


9100-2250 


At BA1L7 


05660-80000 


0 


2 


INDUCT-ADJ ,4MH 


28400 


BS66D-80008 


At DAILQ 


05660-00000 


0 




INOUCT-ADJ .4MH 


26400 


05660-80000 


AiaA1L9 


9100-1647 


6 


1 


INDUCTOR RF-CH-MLD 470UH 5X ,2DX,45LG 


20480 


9100-1647 


At 0A1L10 


9100-1708 


6 


3 


CHOKE-WIDE BAND ZMAX=680 OHM0 1O0 MHZ 


02114 


9K2G0 20/40 


At DAILt 1 


9100-1708 


6 




CHOKE-WIDE BAND ZMAX=60O OHMS IBO MHZ 


02114 


9X200 20/40 


At OAtLta 


9100-1788 


6 




CHOKE-WIDE BAND ZMAX=>680 OHMS lOO MHZ 


02114 


9K200 20/48 


At DA1LI3 


9100-2258 


7 




INDUCTOR RF-CH-MLD 1 . 2UH 1 0X .1B5DX.26LG 


20480 


91 D0-225D 


At 0AIL14 


9100-2254 


3 


2 


INDUCTOR RF-CH-MLD 390NH lOZ .105DX.26LG 


20400 


9100-2254 


AtOAILlS 


9100-2254 


3 




INDUCTOR RF-CH-MLD 370NH 1 OX . 1 D5DX . 26LG 


20480 


9100-2254 


A10A1L16 


9100-2247 


4 


1 


INDUCTOR RF-CH-MLD lOONH lOZ .105DX.26LG 


2D4G0 


9100-2247 


A10A1Q1 


1855-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-KCDE 


01295 


2N4391 


At OA1Q2 


1854-0023 


9 




TRANSISTOR NPN SI TO-18 PD=360MW 


204DO 


1054-0023 


A10AtQ3 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=2O0MW 


04713 


2N5179 


At OA1Q4 


1054-0345 


0 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


AlOAtQS 


1054 ••0345 


0 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 



*Indicates Factory Selected Value 
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TABLE! REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 HA1Q6 


1U5S--0420 


2 




TRANSISTOR J-PET 2N4391 N-CHAN D-MCIDE 


01295 


2N4391 


A10A1Q7 


1053-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN C-MODE 


01295 


2N4391 


A1 0A1QB 


1055-0420 


2 




TRANSISTOR J-FET 2N4391 N-CHAN D-HODE 


01295 


2N4391 


A1 OAlQS* 


1054-0023 


9 




TRANSISTOR NPN SI TO-IQ PD--360HU 


28480 


1834-0023 


AlUAimO 


1054-0023 


9 




TRANSISTOR NPN B1 TO-18 PD=360MW 


28480 


1854-0023 


AlOAlQtl 


1054-0345 


0 




TRANSISTOR NPN 2N5179 SI TO-72 P»=200MU 


04713 


2N5179 


A10A1R1 


0757-0395 


1 


2 


RESISTOR 56.2 IX .125U F TC=0*-100 


24546 


C4 -t/0--TO-56R2-F 


A1 0AIR2 


0757-0200 


3 


11 


RESISTOR IK IX .125U F TC=0+-1QO 


24546 


C4 l/G-TO-lQOl-F 


A10A1R3 


0 757-- 031 7 


7 


1 


RESISTOR 1.33K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-1331 -F 


A10AtR4 


0757-0441 


8 


2 


RESISTOR 8.25K IX .125U F TC=0-t-100 


24546 


C4-1/0-TO-0251-F 


A10A1RS 


0757-0200 


3 




RESISTOR IK IX .125W F TC=IH-100 


24546 


C4-1/8-T0-1001-F 


AI0AtR6 


0757-0123 


3 




RESISTOR 34. 8K IX ,125g F TC=0+-100 


28480 


0757-0123 


A10A1R7 


0737-0441 


0 




RESISTOR 8.25K IX .125H F TC=0i-100 


24546 


C4-t/8-T0-8251-F 


A1 0A1R6 


0757-0290 


3 




RESISTOR IK IX .125U F TC'=0i-100 


24546 


C4-1/'B-T0-I00l-F 


A10A1R? 


0690-3444 


1 




RESISTOR 316 1% .125U F TC=0+~100 


24546 


C4 -1/8-T0-316R-F 


AlOAIRlO 


0757-0460 


1 


1 


RESISTOR 61. 9K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-6192-F 


A10A1R11 


0757-0200 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4 -1/Q-TO-lOOl-F 


AlOAtRlS 


0690-0082 


7 


1 


RESISTOR 464 IX .125W F TC=Q+-t00 


24546 


C4-1/0-TO-464O-F 


A1 0A1R13 


0757-0428 


1 


2 


RESISTOR 1.62K IX .125U F TC^O^-lOO 


24546 


C4-l/e-T0-1621 -F 


A1 OA1R14 


0757-0290 


3 




RESISTOR tl< IX .12SU F TC“=0+-100 j 


24546 


C4- l/B-TO-l OOl-F 


A10A1RI3 


0757-0402 


1 


2 


RESISTOR 110 IX .125U F TC=0+-100 | 


24546 


C4-1/8-T0-111 -F 


A1 0AIR16 


0698-7195 


7 


1 


RESISTOR 19.6 IX . 05W F TC=0+-100 


24546 


C3-l/'0-TO-19R6-F 


A10A1R17 


0757-0200 


3 




RESISTOR IK IX . 1 2SU F TC=0*-100 


24546 


C4-1/8-TO-1001 -F 


A1 OAlRtO 


0698-3155 


1 


1 


RESISTOR 4.64K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-4641-F 


A10A1R1? 


0757-0428 


1 




RESISTOR 1.62K IX . 1 25W F TC<=0«-100 


24546 


C4-t/0-TO-1621 -F 


A1 OAlRaO 


0757-0395 


1 




RESISTOR 56.2 IX .125« F TC=0+-100 


24546 


C4-1/8-T0-56R2-F 


A1 0A1R21 


0690-3438 


3 


3 


RESISTOR 147 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-147R-F 


Al DAlRaa 


0690-3438 


3 




RESISTOR 147 IX .125W F TC=0+-100 


24546 


C4- 1/8-T0-147R-F 


A10A1RS3 


0757-0458 


7 


2 


RESISTOR 51. IK IX .125U F TC«=01-100 


24546 


C4-1/B-T0-5112-F 


Al QA1R24 


0757-0289 


3 


3 


RESISTOR 13. 3K IX .125U F TC=0i-10O 


19701 


MF4Cl/e-T0-t332-F 


A10A1R25 


0757--0209 


2 




RESISTOR 13.3K IX .125U F TC-J0t--10D | 


19701 


hF4Cl/8-T0-t332-F 


A10A1R26 


0757-0416 


7 


4 


RESISTOR 511 IX .125U F TC=0i-100 


24546 


C4-1/8-T0 -511R-F 


A10A1R27 


0757-0123 


3 




RESISTOR 34. 8K IX .125U F TC^Ot-lDO 


28430 


0757-0123 


Al OAIRSO 


0737-0123 


3 




RESISTOR 34. OK IX .125W F TC=0t-l0O i 


234GO 


0757-0123 


Al OA1RC7 


0757-0440 


7 


2 


RESISTOR 7.5K IX .125H F TC=0+-100 j 


24546 


C4-1/Q-T0-7531--F 


Al OA1R30 


0757-0440 


7 




RESISTOR 7.5K IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-7301-F 


Al 0A1R31 


0757-0465 


6 


1 


RESISTOR lOOK 1% .125U F TC="0»-100 ! 


24546 


C4-1/D-T0-1003-F 


Al OAIR3S 


0757-0289 


2 




RESISTOR 13. 3K IX .125U F TC=0+-100 ! 


19701 


MF4Cl/e-Ta- 1332-F 


Al 0A1R33 


0690-3159 


S 


1 


RESISTOR 26. IK IX .125W F TC--Of-100 ' 


24546 


C4--1/0-TO-2612-F 


Al 0A1R34 


0757-0290 


5 


1 


RESISTOR 6.19K IX .125W F TC=0+-100 


19701 


MF4Cl/e-T0-619t-F 


A10A1R3S 


0757-0458 


7 




RESISTOR 51. IK IX .125W F TC=0+-1BO 


24546 


C4-l/'8-T0-5ll2-F 


Al OA1R36 


0757-0402 


1 




RESISTOR 110 IX .125U F TC=0+-t00 j 


24546 


C4-1/0-TO-111-F 


Al 0A1R37 


0757-0442 


9 


1 


RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4 -l/'3-T0-1002-F 


Al 0A1R30 


0757-0123 


3 




RESISTOR 34. OK IX .125U F TC=0*-100 1 


28480 


0757-0123 


A10A1R3? 


0757-0416 


7 




RESISTOR 511 IX .125U F TC«=0+-100 


24546 


C4-l/B-T0-5nR-F 


Al 0A1R40 


0757-0416 


7 




RESISTOR 511 IX .125U F TC-Ot-100 


24546 


C4- 1/8-T0-31 IR-F 


Al 0A1R41 


0757-0416 


7 




RESISTOR 511 IX .125W F TC^O+’-lilO 


24546 


C4-1/0-TO-511R-F 


Al 0A1R42 


0698-7100 


a 


1 


RESISTOR ID IX . 05W F TC=0>-100 


24546 


C3-1/O-TO-10R-F 


Al 0A1R43 


0757-0280 


3 




RESISTOR IK IX .125UF TC=0+~tOO 


24546 


C4-t/'8-TO-1001-F 


Al 0A1R44 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4~l/0-TO-lOOl-F 


Al OA1R4S 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/B-TO-1001-F 


Al 0AIR4£> 


0757-0200 


3 




RESISTOR IK IX .125W F TC-'O^-lOO 


24546 


C4-1/0-TO -1001-F 


Al 0A1R47 


0757-0280 


3 




RESISTOR IK IX .125W F TC=C+-100 


24546 


C4 -1/8-TO-lOOl -F 


Al 0AIR4O 


0757-0462 


3 


4 


RESISTOR 75K IX .125U F TC“0+~1C0 


24546 


C4- 1/8-T0-7302-F 


A10A1R49 


0757-0462 


3 




RESISTOR 75K IX .125U F TC«=D+-I00 


24546 


C4 -1 /8-T0-7502-F 


Al OAlRSn 


0757-0462 


3 




RESISTOR 75K IX .12Sy F TC=0+-1()0 


24546 


C4-1/8-T0-7302-F 


Al 0A1R31 


0757-0462 


3 




RESISTOR 75K IX .125U'F TC«=0-t-100 


24546 


C4 -1/8-TO-7502-F 


Al OAlTPl 


0360-0124 


3 


4 


CONNECTOR-SGL CDNT PIN . 04-IN -BSC-SZ RND 


28480 


0360-0124 


Al 0A1TP2 


0360-0124 


3 




CONNECTOR-SGL CDNT PIN . 04- IN-BEC-SZ RND ' 


28480 


0360-0124 


Al OA1TP3 


0360-0124 


3 




CONNECTOR-SGL CONT PIN . 04-lN-BSC-SZ RND 


28400 


0360-0124 


A10A1TP4 


0360-0124 


3 




CONNECTOR-SGL CONT PIN . 04-IN-DSC-3Z RND 


28400 


0360-0124 


A1UA1U1 


1810-0204 


6 


1 


NETWORK-RES O-SIPl.OK OHM X 7 


01121 


203A1D2 


Al OA1US 


1020-0802 


1 


t 


IC GATE ECL NOR QUAD 2-lNP 


04713 


MCtOl 02P 


Al UAUJ3 


1020-1008 


5 


1 


IC PRESCR ECL 


04713 


MC12013L 


A10A1U4 


1026-0161 


7 


1 


IC OP AMP GP QUAD 14-DIP-P PKG 


04713 


MLH324P 


Al OAIUS 


1820-1195 


7 


1 


IC FF TTL LS D-TYPE POS-EDGE- TR IG COM 


01295 


SN74LS175N 


A10A1U6 


5001-8117 


3 


1 


SCREEN 1826-0092 


20480 


5081-0117 


A10A1VR1 


1902-3048 


7 


1 


DIODE -ZNR 3.48U 5X DO-35 PD=.4W 


23480 


1902-3048 


Al OAIUI 


35660-60009 


•3 


1 


CBL AY BRN 


28480 


85660-60089 



•Indicates Factory Selected Value 
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RF SECTION 



TABLE! REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




2190-0124 


4 


3 


HISCELLANEOUS PARTS 
UASHER-LK INTL T NO . 10 ,193-lN-lO 


20400 


2190-0124 




2200-01 01 


0 


2 


SCREU-MACU 4-40 ,188-lN-UG PAN-HD-POZI 


OOOOO 


ORDER 3Y DESCRIPTION 




2930-0078 


9 


3 


NUT-HEX-DBL-CIIAH 10-3E-TKD . 067-IN-THK 


2Q480 


2950-0078 




8S660-20052 


6 


1 


CVR PC PLLI VCO 


28400 


05660-20052 




D5&S0-20Q68 


4 


3 


GROUND LUG 


29480 


85660-20068 




86701-40001 


9 


1 


EXTRACTOR PC 


2B480 


86701-40001 




85660-00038 




1 


SHIELDING CAN 


28480 


85660-00038 



‘"Indicates Factory Selected Value 
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FIGURE 2. A10A1 PLL1 VCO, COMPONENT LOCATIONS 
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RF SECTION 



A1 0A2 PHASE LOCK LOOP 1 (PLL1) DIVIDER, CIRCUIT DESCRIPTION 



A10A2 functions as a programmable frequency divider and a phase/frequency detector. The divider is pro- 
grammed by the A15 Controller to divide the input frequency down to 5 MHz. This is then compared with a 5 
MHz reference in the phase/frequency detector. The detector output, after amplification, controls the fre- 
quency of the PLLl voltage-controlled oscillator. 

The divide number is always between 3.60 and 13.97. The integer part is coded in binary while the fractional 
part is coded in BCD. 

Divide by 2 (A) 

U5 constitutes a 3-stage limiting amplifier. U5 is an ECL triple line receiver which changes the input to the 
proper amplitude and dc level (approximately + 3V low and + 4V high) for driving the subsequent divider. U4A 
is a D-type flip-flop which divides the limiting amplifier output by 2. 

Input Latch (B) 

U9 and UlO are latches which store the divider programming number. The number is clocked into the latches 
with LCK4. 

Divide by N (C) 

U12 is a 4-bit binary counter which is programmed with the integer part (3 to 13) of the divide number. In 
operation it is clocked by the output of U4A and counts down to 1 . On the next clock pulse, the programming 
number is loaded into the counter, and the cycle repeats. Loading time is sensed by U14B when the count is at 2. 
The next clock pulse causes U14B to change states which enables the loading of U12 on the subsequent clock 
pulse. 

Fractional Divide (D) 

The fractional divide works on the pulse-swallowing principle. Consider a divider that divides by N for P - A 
output pulses and by N -i- 1 for A output pulses. Note that the total output pulses is P. The number of input 
pulses to get P output pulses is N (P — A) + (N-l- 1)A = NP -t- A. Therefore, the divide ratio is the number of 
input pulses divided by the number of output pulses which is equal to N-i-A/P. In this case P is 100, so N 
represents the integer portion of the divide number while A represents the fractional part times 100. Therefore, 
if the divide number is 8.57, N = 8 and A = 57. The integer divider normally divides by N; to divide by N + 1 , the- 
counter is kept in a “hold” state for one pulse. Thus the counter effectively “swallows” a pulse and never reacts 
to it. The fractional divide number is programmed into U1 and U2 which are TTL decade rate multipliers 
connected in cascade. The input comes from the integer divide counter U12 via U4B and the ECL to TTL 
translator consisting of U3B and Ql. For every 100 clock pulses into U1 arid U2, there is output from U3A 
equal to 100 times the fractional part of the divide number. For example, if N = 8.57, then 57 pulses occur at 
U3A output for every 100 pulses into U1/U2. U3A translates the TTL outputs of U1 and U2 to ECL, which 
then are latched by U15B, synchronized by U14A, and fed back to U12. This causes U12 to go into a “hold” 
state for one input pulse. This effects the pulse swallowing and the fractional divide numbers. 

Phase/Frequency Detector (E) 

The phase/frequency detector compares the divider output with a 5 MHz reference frequency. When the two 
inputs are in phase, the outputs are ECL high, approximately -l- 4V, with very narrow pulses at a 5 MHz rate. 
When the inputs are the same frequency but different in phase, one output line is a pulse with a width corres- 
ponding to the phase difference; the other output is high with very narrow pulses. For a difference in input 
frequencies, the outputs are pulses of varying widths, but with different average dc voltage levels. The sign of 
this dc voltage is set by which frequency is higher and the magnitude is determined by the amount of frequency 
difference. 
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RF SECTION 



Reference Divide by 2 (F) 

U7C is an input buffer amplifier which generates the proper level for ECL (approximately + 3 V low and + 4V 
high). U15A divides the 10 MHz input by 2 and applies this 5 MHz to the phase/frequency detector. 

Phase Lock Indicator (G) 

The input to the phase lock indicator is the wired OR Q outputs of the phase/frequency detector. This input is 
ECL low (approximately 3V) when the loop is locked; in this condition, the dc voltage at the base of Q3 is lower 
than that at the base of Q2 so Q3 is on and Q2 is off. If the loop unlocks, the input to the phase lock indicator 
consists of varying width pulses, the average dc value of which is about half way between a logic low and high. 
The voltage divider consisting of R35 and R15 causes the voltage at Q2 base to be lower than that at Q3 base, so 
Q2 turns on indicating an unlock condition. 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 0A2 


B5660--60023 


3 


1 


HOARD ASBEMDLY, PHASE LOCK LOOP 1 (PLLl > 
DIVIDER 


20400 


85669 -60023 


A10A2C1 


0160-0574 


3 


8 


CAPACITOR-FXD . 022UF +-20Z lOOVDC CER 


20400 


0160-0574 


A1 0A2CS 


0160-0574 


3 




CAPACITOR-FXD . 022UF -t-20Z lOOVDC CER 


204BO 


0160-0574 


A1 0A2C3 


0160-0574 


3 




CAPACITOR-FXD , 022UF ♦-20X lOOVDC CER 


20400 


0160-0574 


A10A2C4 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20Z lOOVDC CER 


2048D 


0160-0574 


A10A2C5 


0160-0574 


3 




■ CAPACITOR-FXD .022UF ■•-20X lOOVDC CER 


28480 


0160-0574 


A10A2C6 


0160-0374 


3 




CAPACITQR-FXD .022UF +-20Z lOOVDC CER 


2G4B0 


0160-0574 


A1 0A2C7 


0160-0570 


9 


2 


CAPACITOR-FXD 22UPF +-20Z lOOVDC CER 


20V32 


5024EM1QORD221H 


A1 BA2C8 


0160-0570 


9 




CAPACITOR-FXD 220PF -*-20% lOOVDC CER 


20732 


5024EM1 OORD221M 


A1 0A2C9 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20Z lOOVDC CER 


20480 


0160-0574 


A10A2C1D 


0160-4004 


8 


1 


CAPACITOR-FXD .lUF + -20X 50VDC CER 


28480 


0160-4084 


At 0A2C1 1 


0160-3075 


3 


1 


CAPACITOR-FXD 22PF +-5X 20QVOC CER 0 c-30 


20400 


0160-3875 


A1 0A2C12 


0160-0574 


3 




CAPACITOR-FXD . 922UF +-20X lOOVDC CER 


2B4B0 


0160-0574 


A1 0A2C13 


0100-2207 


5 


1 


CAPACITOR-FXD 100UF+-10X lOVDC TA 


56209 


150D107X9010R2 


AtOABCRl 


1901-0040 


1 


2 


DIODE-SWITCHING 30V 50MA 2NG DO-35 


28480 


1901-0040 


A1 UA2CR2 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


20480 


1901-0040 


At 0A2D'Ji1 


1990-0483 


5 


1 


LED-LAMP LUM-INT>-800UCD 1F=30MA-MAX 


28480 


5002-4984 


A10A2J1 








NOT ASSIGNED 






A1 0A2J2 


1230-0690 


6 


1 


CONNECTOR -RF SMB M SGL-HOLE -FR 50 -OHM 


28480 


1250-0690 


A10A2L1 


9100-2255 




1 


INDUCTOR RF-CH-MLD 470NH IQX .105DX.26LC 


20480 


91 00-2255 


A1 DA2L2 


9100-1780 


6 


1 


CHOKE-WIDE HAND ZMAX=60O OHMS 100 MHZ 


02114 


VK200 20/48 


A10A2Q1 


1033-0405 


9 


1 


TRANSISTOR PNP SI PD=300MW FT=850MHZ 


04713 


2N4209 


A10A2Q2 


1053-0451 


5 


2 


TRANSISTOR PNP 2N3799 SI TO -18 PD=360MW 


01295 


2N3799 


At aA2t)3 


1053-0451 


5 




TRANSISTOR PNP 2N3799 SI TO- 18 PD=360MW 


01295 


2N3799 


A10A2R1 


0757-0200 


3 


19 


RESISTOR IK IX .125W F TC=0*-100 


24546 


C4-1/0-TO-1OO1-F 


A1 0A2R2 


0698-3431 


6 


1 


RESISTOR 23.7 IX . 125W F TC=0+-100 


03088 


PME53-1/8-T0-23R7-F 


A1 0A2R3 


0737-0403 


2 


2 


RESISTOR 121 IX . 1 25W F TC=0»-100 


24546 


C4-1/8-T0-121R-F 


A1 QA2RA 


0757-0200 


3 




RESISTOR IK IX .125W F TC=0^-100 


24546 


C4-1/0-TO-1 001-F 


A10A2R3 


0757-0200 


3 




RESISTOR IK IX .125W F TC-Ov-lOO 


2454£> 


C4 -1/Q-TO -1001 -F 


A1 0A2R6 


0757-0394 


0 


t 


RESISTOR 51.1 IX .1250 F TC=0+-10Q 


24546 


C4 1/0-TO-51R1-F 


A10A2R7 


0757-0416 


7 


5 


RESISTOR 511 IX ,125W F TC=0+-100 


24546 


C4 -1/8-T0-511R-F 


At 0A2RB 


0757-0416 


7 




RESISTOR 511 IX .125W F TC=--0+-100 


24S46 


C4-1/8-T0-S11R-F 1 


A10A2R9 


0690-0083 


a 


1 


RESISTOR 1.96K IX .125W F TC=B+-100 


24546 


C4-1/G-T0-1961-F 


At QA2RI0 


0690-3440 


7 


4 


RESISTOR 196 IX ,125W F TC»0-t-100 


24546 


C4-1/9-T0-196R-F 


A10A2R11 


0757-0200 


3 




RESISTOR IK IX .125W F TC»0t--100 


24546 


C4-1/8-T0-10O1 -F 


At 0A2RI2 


0757-0416 


7 




RESISTOR 51 1 IX . 125W F TC“0^-t00 


24346 


C4-l/a-T0-511R-F 


At DA2R13 


0757-0416 


7 




RESISTOR 511 IX .125U F TC='0i-10O 


24546 


C4-1/3-T0-511R-F 


At 0A2R)4 


0690-3440 


7 




RESISTOR 196 tX .125U F TC=0+-100 


24546 


C4- 1/B-T0-196R-F 


A1DA2R1S 


0757-0442 


9 


1 


RESISTOR lOK IX ,125U F TC=0*-109 


24546 


C4-1/8-TO-1002-F 


A10A2R16 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-I00 


24546 


C4-t/0-TO-lOOl-F 


A10A2R17 


0690-3440 


7 




RESISTOR 196 IX .12SU F TC=0«-1D0 


24S46 


C4-1/8-T0 ■-196R-F 


At 0A2Ria 


0757-0200 


3 




RESISTOR IK IX .125W F TC=Qt-100 


24546 


C4- 1/0-TO-lCOl-F 


A1 0A2R1? 


0757-0200 


3 




RESISTOR IK IX .125W F TC=0-*-100 


24546 


C4-1/B-T0-10O1-F 


At 0A2R20 


0757-0200 


3 




RESISTOR IK IX .123W F TC=»Qi-100 


24546 


C4 -1/a-TO-lOOl-F 


A1 0A2R2t 


07J57-{)200 


3 




RESISTOR IK IX .125W F TC=>0t--100 


24546 


C4-l/e-TO-100t-F 


A10A2R22 


0757-0200 


3 




RESISTOR IK IX .125W F TC=Q+-100 


24546 


C4-l/0-TO'lO(ll-F 


A1 0A2R23 


0757 0200 


3 




RESISTOR IK IX .125W F TC=0«-100 


24546 


C4-1/0-TO-1OD1-F 


At 0A2R24 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0»-100 


24346 


C4-1/8-T0-10O1-F 


AtOA2R25 


0757-0280 


3 




RESISTOR IK IX .125U F TC»9-i-100 


24546 


C4-1/0-TO-1OO1 -F 


A10A2R26 


0757-0280 


3 




RESISTOR IK IX .1250 F TC=0t-10O 


24546 


C4 -l/a-TO-lOCl-F 


At DA2R27 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0-t--100 


24546 


C4-1/8-TO-1001-F 


At nA2R2Q 


0757-0200 


3 




RESISTOR IK IX .1250 F TC30^-100 


24546 


C4 l/8-T0~10Ol~F 


AtOA2R29 


0757-0200 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4-1/8-TO-1001-F 


A10A2R30 


0757-0416 


7 




RESISTOR 511 IX .125U F TC=0+-100 


245 46 


C4-1/8-T0-51 IR-F 


A10A2R31 


0690-3440 


7 




RESISTOR 196 IX .1250 F TC=0*-100 


24546 


C4-1/B-T0-196R-F 


At 0A2R32 


0757-0403 


2 




RESISTOR 121 IX .1250 F TC'=0+-100 


24546 


C4-1/8-T0-121R-F 


A10A2R33 


0757-0419 


■1 


1 


RESISTOR 681 IX .1250 F TC=Oi-100 


24546 


C4-1/B-T0-6B1R-F 


At UA2R34 


0757-0280 


3 




RESISTOR IK IX .125U F TC=Ot-100 


24546 


C4-1/8-T0-10O1-F 


A10A2R3S 


0757-0200 


3 




RESISTOR IK IX .125W F TC=0-t-100 


24546 


C4-1/8-TO-1001-F 


A10A2TPt 


1251-0600 


0 


14 


CONNECTOR-3GL CONT PIN 1 . 14-MM-BSC-S7. SQ 


28400 


1251-0600 


A10A2TP2 


1251-0600 


0 




CONNECTOR -SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


20460 


1251-0600 


At OA2TP3 


1251-0600 


0 




CONNECTOR- SGL CONT PIN 1 , 1 4-MM-BSC-SZ 8Q 


20400 


1251-0600 


A10A2TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM- DSC-SZ Sg 


204BO 


1251-0600 


At 0A2TP5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


20400 


1251-0600 


A1 DA2TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


20480 


1251-0600 


At 0A2TP7 


1251-0600 


n 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BSC-SZ SQ 


20400 


1251-0600 


At 0A2TPB 


1231-0600 


u 




CONNECTOR-SGL CONT PIN 1 . 1 4 - MM- BSC-SZ SQ 


20480 


1251-0600 


At 0A2TP9 


1251-0600 






CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


20400 


1251-0600 


A10A2TPt0 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-DSC-3Z SQ 


20480 


1251-0600 



*Indicates Factory Selected Value 
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RF SECTION 



TABLE 1. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Pa 


AlOAJiTPn 


1251-0600 


0 




CONNECTOR-SGL CDNT PIN 1 . 1 4-MM-B3C-SZ 3Q 


28480 


1251-0600 


(lAaTPia 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-HM -BSC-S2 8Q 


20400 


1251-0600 


ftl 0A2TP13 


1251-0600 


0 




CONNECTOR- EGL CONT PIN 1 . 1 4 - MM- BSC-S2 SQ 


28480 


1251-0600 


A1 OAaTPlA 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-eSC-S7. SQ 


28480 


1251-0600 


A1 0A2U1 


1820-0909 


9 




IC MULTR TTL 


01295 


SN74167N 


At oAaus 


1B20-0909 


9 




IC MULTR TTL 


01295 


SN74167N 


A1 0A2U3 


1020-0008 


7 




IC GATE ECL NOR DUAL 3-INP 


04713 


MCtOl IIP 


At UA2U4 


1020-1223 


4 




IC FF ECL D-M/G DUAL 


04713 


MC10231P 


A1 0A2U3 


1020-1320 


0 




IC aCVR ECL LINE RCUR TPL 2-INP 


04713 


MC10216L 


A1 0Aau& 


1810-0204 


6 




NETUORK-RES B-GIPl.OK OHM X 7 


01121 


2QQA102 


A1 DA2U7 


1020-0802 


1 


1 


IC GATE ECL NOR fcUAD 2-INP 


04713 


MClOl 02P 


A1 QAaUB 


1010-0204 


6 




NETUORK-RES 0-SlPl.OK OHM X 7 


01121 


2QOA102 


A10A2U9 


1020-1196 


0 


2 


IC FT TTL LB D-TYPE POS -EDGE-TR IG COM 


01295 


SN74LS174N 


At OAauic 


1820-1 196 


s 




1C FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


SN74LS174N 


A10A2LI11 


1810-0204 


6 




NETWORK -RES 0-SIPl.OK OHM X 7 


01121 


ZOBAl 02 


At 0A2U12 


1020-0821 


4 


1 


1C CNTR ECL DIN UP/DOUN SYNCHRO 


04713 


MC10136L 


AI0A2Ut3 


1010- 0204 


6 




NETWORK-RES 8-SIPl.OK OHM X 7 


01121 


20BA102 


At nA2UU 


1020-0817 


8 


3 


IC FF ECL D-M/S DUAL 


04713 


MC10131P ■ 


At 0A2UtS 


1020-0017 


8 




IC FF ECL D-M/S DUAL 


04713 


MC10131P 


A10A2U16 


1020-0817 


8 




IC FF ECL D-M/S DUAL 


04713 


MC10131P 


At 0A2URt 


1902-3039 


0 


1 


DIODE-ZNR 3.03V 5X DO-35 PD=.4U 


28480 


1902-3059 


At 0A2U1 


BS660-60090 


6 


1 


CBL AY ORG 


28480 


85660-60090 










MISCELLANEOUS PARTS 








0520-0120 


7 


2 


SCREW-MACH 2-56 .25-IN-LG PAN-HD-POZI 


00000 


ORDER BY DEG 




2190-0124 


4 


2 


WASHER -LK INTL T NO. 10 .195-IN-ID 


28400 


2190-0124 




1205-0203 


0 


1 


HEAT SINK SGL DIP 


284B0 


1205-0205 




2190-0890 


1 


2 


WAEHER-LK HLCL NO. 2 .008 -IN-ID 


20480 


2190-0090 




2200-01 01 


0 


2 


SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 


OOQDO 


ORDER BY DES 




2950-0078 


9 


2 


NUT-HEX-DBL-CHAM 10-32-TKD , 067-lN-THK 


28480 


2950-0070 




05660-00012 


6 


1 


HEAT SINK BOTTOM 


28480 


85660-00012 




85660-20053 


7 


1 


CVR PC PLLl DIVD 


28480 


85663-20033 




86701-40001 


9 


2 


EXTRACTOR PC 


2B480 


06701-40001 



■"Indicates Factory Selected Value 
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RF SECTION 



A10A2 

PLLl DIVIDER 
85660-60023 



o o o o c 

tty tty tty tt 




© o O ? ® ® 

pll’, ,f ^ ' T ' ^ 



J2 

10 MHz 
IN 



DS1 

0N=PLL 1 
LOCKED 




1 / 




18 


19 J 


36 


4 


4 


1 


0 


0 





FIGURE 2. A10A2 PLLl DIVIDER, COMPONENT LOCATIONS 
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A10A3 PLL IF 




RF SECTION 



A1 0A3 PHASE LOCK LOOP 1 (PLL1) IF, CIRCUIT DESCRIPTION 



The function of A10A3 is basically to mix the output of A10A4 (160.15 to 166 MHz) with the LO output from 
AlOAl (2(X) to 300 MHz). The output of this assembly is the difference frequency suitably filtered and ampli- 
fied to about — 10 dBm. 

LO Amplifier (A) 

The LO amplifier consists of common-emitter amplifiers Q1 and Q2. CRl and CR2 provide limiting to prevent 
overdriving Q2 near 200 MHz where Q1 has more gain. 

Mixer (B) 

The double-balanced mixer U1 operates with about -i- 7 dBm LO drive and with - 30 dBm RF signal input. The 
IF output is about —36 dBm and covers 30 MHz to 140 MHz. The 185 MHz Low-Pass Filter attenuates the 
harmonics of the RF signal input. The 10 dB pad reduces the RF signal input from - 20 dBm to - 30 dBm. 

IF input Amplifier (C) 

The IF input amplifier has an input filter to partially filter the RF and LO signals from the mixer. The amplifier 
Q3 has emitter degeneration R17 to reduce distortion. 

140 MHz Low-Pass Filter (D) 

The 140 MHz Low-Pass Filter is a modified elliptic filter which must pass 140 MHz while rejecting 160 to 166 
MHz by at least 60 dB. The three adjustable coils optimize the stopband by providing nulls at the frequencies 
shown on the schematic. This filter also filters the LO frequencies (200 - 300 MHz). 

IF Output Amplifier (E) 

The IF output amplifier consists of two common-emitter stages and an output low-pass filter. The two stages 
are coupled by C14 and LI 7 which provide high frequency peaking. 
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RF SECTION 



TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A10A3 


Q5&60-6D024 


1 


■ 


BOARD ASSEMBLY, PHASE LOCK LOOP 1 


2B4B0 


85660-60024 










(PLLl) IF 






A10A3C1 


OtAO -307Q 






CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


2B4B0 


0160-3078 


A10A3C2 


0t60-0574 






CAPACITOR-FXD .022UF ♦-20X lOOVDC CER 


2G480 


0160-0574 


A10A3C3 


O16D-307Q 






CAPACITOR-FXD lOOOPF «-20* 1009DC CCR 


2040 0 


D160-3G7B 


A1 0A3C4 


Ot6O-3070 






CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


20430 


0160-3870 


A1QA3C3 


01<>n-0574 






CAPACITOB-FXD . 022UF +-20% lOOVDC CER 


20480 


0160-0574 


A1DA3C(> 


0160-3870 






CAPACITOR-FXD lOOOPF +-20% lOOVOC CER 


28480 


0160-3078 


A10A3C7 


0160-3075 






CAPACITOR-FXD 22PF + -5% 200VDC CCR 0+-30 


28480 


3160-3375 


A1 0A3C8 


0160-3075 






CAPACITOR-FXD 22PF +-5% 20UVOC CER 0+-30 


20400 


0160-3875 


A10A3C? 


0160-3875 






CAPACITOR- FXD 22PF +-5X 2DOVDC CER 3 *--30 


20480 


0160-3875 


At nA3Cia 


0160-0574 






CAPACITOR-FXD . 022UF •♦-20% lOOVDC CER 


2G48Q 


0160-0574 


AlDA3Cn 


0160-0574 


3 




CAPACITOR-FXD .022UF ♦-20X lOOWDC CER 


2Q4B0 


0160-0374 


At 0A3C12 


0160-0574 


3 




CAPACITOR-FXD .022UF +-2C% 100UDC CER 


20400 


0160-0574 


A10A3C13 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20% lOOVDC CER 


28480 


0160-0574 


At 0A3C14 


0160-3876 






CAPACITOR-FXD 47PF +-2CX 200VDC CER 


20400 


0160-3076 


A10A3C1S 


0160-0574 






CAPACITOR-FXD . 022UF -t-EOX lOOVDC CER 


2Q480 


0160-0574 


AinA3C1fa 


0160-3653 






CAPACITOR-FXD 33PF +-5% 200VDC CER 0<-30 


20400 


0160-3653 


A10A3C17 


0160-3078 






CAPACITOR-FXD lOOOPF +-20* lOOVDC CER 


S84BD 


0160-3078 


At 0A3C1Q 


0160-3874 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


20400 


0160-3874 


At 0A3CtV 


0160-0574 


3 




CAPACITOR-FXD . 022UF »-20% lOOVDC CER 


20400 


0160 -0574 


At OA3C20 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


20400 


0160-0574 


A1QA3C21 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20% lOOVDC CER 


23400 


0160-0574 


At »A3C22 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


20400 


0160-0574 


A10A3C23 


0160-3074 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


20400 


0160-3074 


AtOA3C24 


0160-3075 


3 




CAPACITOR-FXD 22PF +-5X 200VDC CER 0*-30 


20480 


0160-3075 


AI0A3C2S 


0160-3565 


8 


3 


CAPACITOR-FXD 6, EPF ■*-.5PF lOOVDC CCR 


20400 


0160-3565 


At 0A3C2A 


0160-3074 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


20400 


O16O-3074 


A1BA3C27 


0160-3565 


0 




CAPACITOR-FXD 6.0PF t-.5PF lOOVDC CER 


20480 


0160-3565 


At 0A3C2Q 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20% lOOVDC CER 


204DO 


0160'0574 


A10A3CE9 


0160-3074 


2 




CAPACITOR-FXD lUPF t-.SPF 200VDC CCR 


28400 


0160-3074 


At 0A3C3D 


0160-3565 


0 




CAPACITOR-FXD 6.0PF +-.SPF lOOVDC CER 


20400 


0160-3565 


AtOA3C31 


0160-3073 


1 


1 


CAPACITOR-FXD 4.7PF ♦•-,5PF 20 0VDC CER 


20480 


0160-3073 


At 0A3C32 


0160-4209 


5 


1 


CAPACITOR-FXD 15PF +-5X lOOVDC CER 0+-30 


51642 


ISOlOOCOGtSOJ 


AtOA3CRl 


1901-0535 


9 


2 


DIODE-CM SIG SCHOTTKY 


28430 


1901-0535 


At 0A3CR2 


1901-0535 


9 




DIODE-SM SIG 3CH0TTKY 


28400 


1 901-0535 


A1 0A3J1 








P/0 A1QA3U1 






At 0A3JS 








P/0 A1I1A3W2 






A10A3J3 


1250 -0670 


6 


1 


CONNECTOR-RF SMB H BGL-HDLE-FR 50-OMM 


2B480 


1250-0690 


A10A3L1 


9100-2256 


5 


3 


INDUCTOR RF-CH-MLD 560NH 10% ,105DX,26LC 


20480 


9100-2256 


A10A3L.a 


9100-2247 


4 


S 


INDUCTOR RF-CH-MLD lOONH 10% . 1 05DX , 26LG 


204BO 


9100-2247 


At 0A3L3 


9100-2248 


5 


3 


INDUCTOR RF-CH-MLD 120NH 10% .105DX.26LG 


20400 


9100-2240 


AtOA3L4 


9100-2240 


5 




INDUCTOR RF-CH-MLD 120NH 10% . 1 05DX . 26LG 


28480 


91 JO-2240 


At 0A3L3 


9100-2091 


4 


3 


INDUCTOR RF-CH-MLD 50NH 10% .105DX.26LG 


20400 


9100-2891 


At 0A3L6 


9100-2247 


4 




INDUCTOR RF-CH-MLD 100NH 10% .10SDX,26LG 


28400 


9100-2247 


At 0A3L7 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOONH 10% .105DX.26LG 


20400 


9100-2247 


AtOA3LB 


9100-1700 


6 


2 


CHOKE - WIDE BAND 2MAX=--630 DHMP lOO MHZ 


02114 


VK2J0 20/48 


At 0A3L9 


9100-1788 


6 




CHQKE-UIDE BAND ZMAX=680 OHMS 180 MHZ 


02114 


VK200 20/40 


A10A3LtO 


9100-0368 


6 


1 


INDUCTOR RF-CH-MLD 330NH 10% .105DX.26LG 


20480 


9100-0363 


At 0A3L1 1 


05660-00006 


6 


2 


INDUCTOR 120NH 


28400 


05660-80006 


At 0A3LtS 


05660-00009 


9 


1 


INDUCTOR lOONH 


20400 


05660 -00009 


AtOA3L13 


05660-80006 


6 




INDUCTOR 12DNH 


28400 


03660-80006 


At DA3U14 


9100-2251 


El 


1 


INDUCTOR RF-CII- MLD 220NH 10% .105DX.26LG 


20480 


9100-2251 


At 0A3L1S 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOONH 10% .105DX.26LG 


20480 


9100-2247 


A1 DA3L16 


VI 00-2247 


4 




INDUCTOR RF-CH-MLD lOONH 10% .105DX.26LG 


20400 


9103-2247 


At 0A3Lt7 


9100-2240 


5 




INDUCTOR RF-CH-MLD 120NH 10% .105DX.26LG 


20480 


9100-2240 


At DA3L18 


9100-2256 


5 




INDUCTOR RF-CH-MLD 560NH 10% .105DX.26LG 


20480 


9100-2256 


At 0A3Lt9 


9100-2256 


5 




INDUCTOR RF-CH-MLD 560NH 10% .105DX.26LG 


2D4BQ 


9100 -2256 


At 0A3L.2D 


9100-2091 


4 




INDUCTOR RF-CH-MLD 5DNH 10% .10SDX.26LG 


20400 


9100-2891 


AtOA3L2t 


9100-2891 


4 




INDUCTOR RF-CH-MLD 50NH 10% .10ODX.26LG 


20400 


9100-2091 


AtOA3Q1 


1854-0345 


0 


4 


TRANSISTOR NPN 2N5179 31 TO -72 PD=20 0MU 


04713 


2N5179 


At 0A3Q2 


1854-0378 


7 


1 


TRANSISTOR NPN 2N5109 SI TO-39 PD=8D0MU 


3L505 


2N5109 


AtOA3Q3 


1854-0345 


0 




TRANSISTOR NPN 2NS179 SI TO-72 PD=203MU 


04713 


2N5179 


At 0A3Q4 


1054-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 


04713 


2N5179 


A10A3GS 


1054-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 


0 4713 


2N5179 


At 0A3Rt 


0757-0394 


0 


3 


RESISTOR 51.1 1% .125U F TC=0+-100 


24546 


C4-1/B-T0-51R1-F 


AtOA3R2 


0670-3152 


0 


2 


RESISTOR 3.4BK 1% .125U F TC“3+-100 


24546 


C4 -1/8-T0-3481 -F 


At DA3R3 


0757-0421 


4 


1 


RESISTOR 025 1% .125U F TC«0+-t0O 


24546 


C4-l/e-T0-825R -F 


At 0A3R4 


0757-0401 


U 


3 


RESISTOR 100 1% .125W F TC=0t-100 


24546 


C4 1/O-TO-lOl -F 


A10A3R5 


0698-3429 


2 


3 


RESISTOR 19.6 1% .125U F TC=0+-100 


O3C30 


PME55-1/8-T0-19R6-F 



*Indicates Factory Selected Value 
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RF SECTION 



TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


810A3R6 
A1 0A3R7 
A1 0A3RB 
A10A3R9 
A1 0A3R10 


0698-3430 

0698-3446 

0698-3440 

0737-0394 

0757-0401 


A10A3R11 
A10A3R12 
A10A3R13 
A1 DA3R14 
A10A3R13 


0757-0377 

0757-0401 

0757-0420 

0690-3152 

0757-0416 


At 0A3R16 
A10A3R17 
At 0A3R18 
A1 0A3R19 
A1 0A3R20 


0690-3444 

0737-0346 

0690-3444 

0757-0394 

0690-3429 


At 0A3R21 
At 0A3R22 
A10A3R23 
A10A3R24 
A10A3R2S 


0757--0280 

0757-0200 

0757-0280 

0690-3429 

0757-0200 


A10A3R26 
A1 0A3R27 


0757-0280 

0698-3440 


A1 0A3U1 


0955-0063 


A10A3UI 
At OA3U2 


35660-60091 

05660-60092 




2190-0124 
2200-0101 
2950-0078 
05660-20054 
05660-20 068 




66701-40001 

05660-00038 

05660-90040 



c 

D 


Qty 


Description 


Mfr 

Code 


3 


1 


RESISTOR 147 IX .125U F TC=0+-100 


24546 


3 


1 


RESISTOR 303 IX .123U F TC-Dt-100 


24546 


7 


? 


RESISTOR 196 IX .125W F TC=»0 + -100 


24546 


■a 




RESISTOR 51.1 IX .125W F TC“3+-130 


24546 


0 




RESISTOR 100 IX . 125M F TC=»OT-100 


24546 


3 


1 


RESISTOR 60.1 IX , 1 25U F TC=0*-100 


24346 


D 




RESISTOR 100 IX .1250 F TC=0+-100 


24546 


1 


1 


RESISTOR 1.62K IX .1250 F TC=0+-100 


24546 


8 




RESISTOR 3.40K IX .1250 F TC=0^-100 


24546 


7 


1 


RESISTOR 511 IX .1250 F TC=0+-100 


24546 


1 


2 


RESISTOR 316 IX .1250 F TC=0i-100 


24546 


2 


1 


RESISTOR 10 IX .125U F TC=0+-100 


24546 


1 




RESISTOR 316 IX .1250 F TC=0+-100 


24346 


0 




RESISTOR 51,1 1% ,1250 F TC"=0+-100 


24546 


2 




RESISTOR 19.6 IX .1250 F TC=0+-100 


03003 


3 


5 


RESISTOR IK IX .1250 F TCoC«-100 


24546 


3 




RESISTOR IK IX .1250 F TC=0+-100 


24546 


3 




RESISTOR IK IX .1250 F TC«^0^-100 


24546 


2 




RESISTOR 19.6 IX .1250 F TC=0+-100 


03Q08 


3 




rtESIGTOR IK IX ,125W F TC=>O-i-10O 


24546 


3 




RESISTOR IK IX ,1250 F TC'-O-lOO 


24546 


i 




RESISTOR 196 IX .1250 F TC*=0+-100 


24546 


fl 


1 


MIXER-DOUBLE BALANCE P0R INP=2OOM0; PK 


20400 


B 


1 


CBL AY YEL 


20400 


8 


1 


CBL AY BLUE 


20430 






MISCELLANEOUS PARTS 




A 


3 


UASHER--LK INTU T NO. 10 .195-IN-lD 


20400 


■3 


2 


SCRE0-MACH 4-40 .I83-IN-LG PAN-HD-POZI 


aoooo 


9 


3 


NUT-HEX- DBL-CHAM 10-32-THD . 067-IN -THK 


20480 


0 


1 


CVR PC PLLl IF 


204BO 


4 


3 


GROUND lug 


284G0 


9 


2 


EXTRACTOR PC 


28400 


6 


2 


SHIELDING CAN 


20400 




1 


SHIELDING CAN 


20400 



Mfr Part Number 



C4- 1/Q-T0--147R-F 
C4- 1/8-T0-383R F 
C4-1/8-T0-196R-F 
C4 -1/8-T0-51R1 -F 
C4-1/8-T0--101-F 

C4-t/8-T0-6BRl -F 
C4-1/B-T0-101-F 
C4-1/8-T0 -1621-F 
C4-1/8--TO-3401-F 
C4-1/B-T0-311R-F 

C4-l/0-TO-316R> F 
C4-1/8-TC-10RO F 
C4- 1/8-T0-316R-F 
C4-1/B-T0-51R1 ‘F 
PME53-1/Q-T0-19R6-F 

C4-1/O-T0-1001 -F 
C4- 1/O-TO-tOGl -F 
C4-1/8-T0 -1B91-F 
PME35-1/G-T0 -19R6-F 
C4-I/0-TO--1 noi-F 

C4-l/0-TO-lOni-F 

C4-1/B-T0--196R-F 

0955-0063 

8566D-<>0a91 

85660-60072 



2190-0124 

ORDER BY DESCRIPTION 
2950-0070 
85660-20054 
05660-20060 

66731-40001 

85660-00030 

85660-00040 



*Indicates Factory Selected Value 
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A10A4 PLL3 Up Converter 




RF SECTION 



A10A4 PHASE LOCK LOOP 3 (PLL3) UP CONVERTER, CIRCUIT 
DESCRIPTION 



The function of A10A4 is to mix 160 MHz with the output of A10A5 (.15 to 6 MHz) and output the sum of the 
two frequencies. This is done using a phase lock loop which h 2 is a closed loop bandwidth of approximately 10 
kHz. 

Frequency Multiplier x 1 .6 (A) 

The frequency multiplier generates 160 MHz from the 100 MHz at the input. U3 divides the input by 5 2 ind 
produces harmonics of 20 MHz. The 160 MHz bandpass filter selects 160 MHz which is then amplified by Q5 
and buffered with a pad to — 20 dBm. All three adjustments are set by peaking the 160 MHz signal. 

160 to 166 MHz VCO (D) 

The 160 to 166 MHz VCO uses Q1 in a Colpitts configuration. Lll centers the frequency range of the VCO 
while CR3 is the varactor which tunes the oscillator, Q2 and Q4 are buffer amplifiers. 

Mixer (B) 

U7 is a double-balanced mixer which operates with about -i- 7 dBm of LO power and — 20 dBm of RF signal 
power at 160 MHz. The desired output is the difference frequency and lies between 150 kHz and 6 MHz. 

IF Amplifier (C) 

The output of the mixer U7 is filtered by an 8-section elliptic filter which must reject 14 to 20 MHz, and other 
higher frequencies. The filter output is amplified by Q3. 

Loop Amplifier (F) 

The phase detector outputs are connected to the differential inputs of U2. C9 and R16 provide ac feedback 
around U2 while dc feedback is provided by the entire phase lock loop. CR4 and CR5 lessen the charging time 
of C7 when the input frequency is changed abruptly. R14, R15, and Cl form an ac voltage divider which sets the 
loop bandwidth to about 10 kHz. The output of the divider goes to the varactor in the oscillator and tunes the 
VCO. UIB prevents this tune voltage from latching at a positive value by sensing when the voltage goes above 
OV. When this occurs, the output of UIB pulls the tune voltage down to the proper lock range. R13 provides 
hysteresis to allow time for the loop to lock. 

Phase/Frequency Detector (E) 

U6B and U6C are ECL buffer amplifiers which have the proper output amplitude and dc level (approximately 
-I- 3 V low and -i- 4V high) to drive the phase/frequency detector. When the phase detector inputs have the same 
phase, the outputs are ECL high narrow negative coincident pulses. If there is a phase offset, the pulse widens 
on one of the outputs depending on which signal is leading in phase. When the input frequencies are different, 
the outputs consist of varying width pulses; the dc or average value of the outputs are different depending on 
which frequency is higher and by how much. 

Phase Lock Indicator (G) 

The phase lock indicator senses the outputs of the phase detector which are ECL logic high when the loop is 
locked. When the loop is not locked, the average phase detector output level drops to half way between a logic 
low and logic high. UlA switches when this occurs and causes DSl to go out and the phase lock output to go to 
TTL high. 
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RF SECTION 



TABLE! REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


At DA4 


05660-60025 


7 


1 


nOARD AQSEMDLY, 2HASE LOCK LOOP 3 


20400 


05660-60025 










(PLL3> UP CON9ERTER 






A10A4C1 


0160-0574 


3 


16 


CAPACITOR-FXC , 022UF +-20% lOOVDC CLR 


28460 


01611-0574 


At UA4C2 


0160-0572 


1 


2 


CAPACITOR-FXD 2200Pr +-20X lOOVDC CER 


20480 


0160-0572 


At 0A4C3 


0160-0572 


1 




CAPACITOR-FXD 2200PF •♦-20Z lOOUDC CER 


28400 


0160-0572 


At UA4C4 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


20480 


0160-0574 


At 0A4CS 


0160-4004 


B 


3 


CAPACITOR-FXD ,1UF I--20X 50VDC CER 


28480 


0160-4084 


A1QA4C6> 


0160-4084 


0 




CAPACITOR-FXD ,1UF +-20X 50VDC CER 


20400 


0160-4084 


A10A4C7 


0100-0271 


3 


2 


CAPACITOR-FXD lUFl-lOX 33VDC TA 


36209 


150D1 D5X9035A2 


A1OA4C0 


0160-0161 


4 


2 


CAPACITOR-FXD .OIUF +-10X 200yDC POLYE 


28480 


0160-0161 


At 0A4C9 


0160-0161 


4 




CAPACITOR FXD .OIUF +- 1 0X 200UDC POLYE 


20400 


0160-0161 


At 0A4C10 


0160-0574 


3 




CAPACITOR-FXD , 022UF +-20X lOOVDC CER 


28480 


0160-0374 


At QA4C1 1 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


20400 


0160-0574 


At 0A4r,12 


0100-0220 


6 


3 


CAPACITOR-FXD 22UF+-10X 15VDC TA 


56209 


1SOD226X9015B2 


A10A4C'.13 


0100-0271 


3 




CAPACITOR-FXD 1UF+-10X 35VDC TA 


56209 


150D1 05X9035A2 


A10A4C14 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


28480 


0160- 0574 


A10A4C1S 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


28480 


0160-0574 


At 0A4C16 


0160-0574 


3 




CAPACITOR-FXD .022UF +-2QZ lOOVDC CER 


28480 


0160- 0574 


A1DA4C17 


0160-4034 


8 




CAPACITOR-FXD ,1UF +-20X 50VDC CER 


2B4B0 


0160-4084 


At 0A4C1O 


0160-3749 


0 


2 


CAPACITOR-FXD 330PF +-10X 50VDC CER 


28480 


0160-3749 


A10A4C19 


0160-3077 


5 


3 


CAPACITOR-FXD lOOPF +-20X 200VDC CER 


20480 


0160-3877 


A10A4C20 


0160-3749 


B 




CAPACITOR-FXD 330PF +-10Z 50VDC CER 


28400 


0160-3749 


A1DA4C21 


0130 0220 


6 




CAPACITOR-FXD 22UF+-10X 15VDC TA 


56289 


150D226X9013B2 


At 0A4C22 


0160-3076 


4 


1 


CAPACITOR-FXD 47PF +-20X 200VDC CER 


28480 


0160-3076 


A10A4C23 


0130-0220 


6 




CAPACITOR-FXD 22UF4-10X 15VDC TA 


56289 


150D226X9015B2 


At t)A4C24 


0160-3877 


5 




CAPACITOR-FXD lOOPF +-20X 200VDC CER 


28400 


0160-3877 


At DA4C25 


0160-0571 


0 


2 


CAPACITOR-FXD 470PF <-20Z lOOVDC CER 


28400 


0160-0571 


A10A4C26 


0160-3877 


5 




CAPACITOR-FXD lOOPF +-20X 20QVDC CER 


20400 


0160-3877 


A10A4C27 


0160-0574 


3 




CAPACITOR-FXD .022UF ♦--20X lOOVDC CER 


28400 


0160-0574 


At 0A4C2O 


0160-0S71 


0 




CAPACITOR-FXD 470PF +-20Z lOOVDC CER 


28480 


0160-0571 


A10A4C2? 


0160-3870 


6 


1 


CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20480 


0160-3878 


At 0A4C30 


0160-0574 


3 




CAPACITOR-FXD .022UF +-2QZ lOOVDC CER 


284C0 


0160 -0574 


At 0A4C3t 


0160-0574 


3 




CAPACITOR-FXD . D22UF +-20X lOOVDC CER 


20400 


0160-3574 


At 0A4C32 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20Z lOOVDC CER 


20400 


0160-0574 


At 0A4C33 


0160-3875 


3 


3 


CAPACITOR-FXD 22PF +-5Z 200VDC CER 0*-30 


28400 


0160-3875 


AtOA4C34 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


28400 


0160-0574 


AtOA4C35 


0160-3072 


0 


2 


CAPACITOR-FXD 2.2PF +-.25PF 200VDC CER 


28480 


0160-3972 


AKIA4C36 


0160-3872 


0 




CAPACITOR-FXD 2.2PF +-.25PF 200VDC CER 


28460 


0160-3872 


At BA4C37 


0160-3565 


0 


1 


CAPACITOR-FXD 6.8PF ♦-.5PF lOOVDC CER 


28480 


3160-3565 


A1 OA4C3Q 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20Z lOOVDC CER 


2Q4C0 


0160-0574 


At 0A4C39 


0160-3074 


o 


3 


CAPACITOR-FXD 1 OPF *-7.5PF 200VDC CER 


28480 


0160-3874 


At 0A4C4n 


0160-0574 


3 




CAPACITOR-FXD ,022UfU- 20X lOOVDC CER 


284B0 


0160-0574 


AtOA4C41 


0160-0574 


3 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


28480 


0160 -0574 


At DA4C42 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


28400 


0160-0374 


A10A4C43 


0160-3873 


1 


2 


CAPACITOR-FXD 4.7PF +-.5PF 200VDC CER 


28480 


0160-3073 


At 0A4C44 


0160-3075 


3 




CAPACITOR-FXD 22PF +-SX 200VDC CER 0+-30 


20480 


0160-3075 


A10A4C4S 


0160-3874 


2 




CAPACITOR-FXD lOPF -t-,5PF 20 0VDC CER 


28480 


0160-3874 


A1DA4C46 


0160-3074 


2 




CAPACITOR-FXD lOPF +-.5PF 200VDC CER 


28400 


0160-3874 


A10A4C47 


0160-3073 


1 




CAPACITOR-FXD 4.7PF +-.5PF 200VDC CER 


2B4B0 


0160-3873 


At UA4C48 


0160-3875 


3 




CAPACITOR-FXD 22PF +-5X 200VDC CER 0^-30 


28400 


0160-3875 


A10A4C4'?* 


0160-4383 


2 




CAPACITOR-FXD 15PF -t-SX 200VDC CER 0<~30 


20480 


0160-4305 


At 0A4C50 


0121-0452 


4 




CAPACITOR-V TRMR'AIR 1.3-S.4PF 175V 


74970 


107-0103-02D 


AtDA4CR1 


1901-0050 


3 




DIODE -OWITCHING 80V 200MA 2NS DO-35 


20400 


1901-0050 


At 0A4CR2 


1901-0050 


3 




DIODE-SWITCHING 00V 2C0NA 2NS DO-35 


28480 


1901-0050 


At DA4CR3 


0122-008^ 


1 




DIODE-VVC 2.2PF 77. C3/C25-MIN=4 . 5 


00039 


IS2208(B1 


At OA4CR4 


0122-0085 


1 




DIODE -VVC 2.2PF 77 C3/C2S-MIN-4 .5 


00039 


1S2208(B) 


A10A4CR3 


1901-0050 


3 




DIODE-SWITCHING 30V 200MA 2NS DO-35 


28480 


1901-0050 


At 0A4t)St 


1990-0405 


5 


■ 


LED-LAMP LUM-INT=800UCD IF=30MA-MAX 


28400 


5082-4994 


AtOA4Jt 








P/O A1UA4W1 






At QA4J2 


1250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE-FR Sfl-OHM 


28480 


1250-0690 


At 0A4J3 


1250-0690 


6 




CONNECTOR-RF BMB M GGL-HOLE-FH 50 -OHM 


2O4B0 


1250-0690 


At 0A4J4 


t 250-0257 


1 


1 


CONNECTOR-RF SMB M PC 50-OHM 


28480 


1250-0257 


AtOA4Lt 


9140-0179 


1 




INDUCTOR RF-CH-MLD 22UH lOX .166DX.385LG 


28480 


9140-0179 


At 0A4L2 


9140-0179 


1 




INDUCTOR RF-CH-MLD 22UH lOX .166DX.305LG 


28480 


914C -0179 


A10A4L3 


9100-1788 


6 




CHOKE-WIDE BAND ZMAX«=6O0 OHMS 100 MHZ 


02114 


VK200 20/48 


At 0A4L4 


9100-1780 


6 




CHOKE-WIDE BAND ZMAX=680 OHMS 130 MHZ 


02114 


VK200 20/48 


At 0A4L3 


9100-2258 


7 




INDUCTOR RF-CH-MLD 1 . 2UH 1 OX .105DX.26LC 


20480 


91D3-22S0 


At 0A4L6 


9100-2258 


7 




INDUCTOR RF-CH-MLD 1 . 2UH lOX .105DX.26LG 


20480 


9100-2258 


AtOA4L7 


9100-2250 


7 




INDUCTOR RF-CH-MLD 1.2UH lOZ .105DX.26LG 


20480 


9100-2258 


At 0A4L8 


9100-2257 


6 


1 


INDUCTOR RF-CH-MLD 020NH tOX .105DX.26LG 


28480 


9100-2257 


AtOA4L7 


9100-2254 


3 


1 


INDUCTOR RF-CH-MLD 390NH 10% .105DX.26LG 


20480 


9100-2254 


AtOA4L1U 


9100-2258 


7 


1 


INDUCTOR RF-CH-MLD 1 . 2UH lOX .105DX.26LG 


28480 


9100-2258 



■"Indicates Factory Selected Value 
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RF SECTION 



TABLET REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A10A4L11 


B5660-80006 


6 


3 


INDUCTOR 120NU 


20400 


05669-80006 


A1 0ML12 


9t 00-2255 


4 


1 


INDUCTOR RF-CH-HLD 470NH 10% . 1 05DX . 26LC 


2Q4B0 


9100-2255 


At 0A4L13 


9100-2258 


7 




INDUCTOR RF-CH-MLD 1 . 2UH 10% .105DX.26LC 


204(30 


9100-2250 


At 0A4L14 


91 00-2256 


7 




INDUCTOR Rr-CH-MLD 1 , 2UU 10% .105DX.26LG 


2(3480 


9100- 2258 


AtaA4LlS 


9100-2691 


4 


1 


INDUCTOR RF-CH-MLD 30NH 10% ,105DX.26L(J 


20400 


9130-2391 


A10A4Ut<> 


B5&(>0-80D06 


6 




INDUCTOR 120NH 


28480 


8566Q-800C6 


AI0A4L17 


05660-60 006 


6 




INDUCTOR 120NH 


28480 


85660 -80006 


At aA4LtB 


9135-0073 


3 


1 


INDUCTOR RF-CH-NLD 51 NH 6% .1D2DX.26LG 


20400 


9135-0073 


AIDA4Lt9 


91 00-2258 


7 




INDUCTOR RF-CH-MLD 1 . 2UH 10% ,103DX.26LG 


28480 


9100-2258 


At 0A4L20 


9100-2251 


0 


1 


INDUCTOR RF-CH-MLD 220NH 10% .105DX.26LG 


20480 


9100-2251 


A10A4L21 


9140-0158 


6 


1 


INDUCTOR RF-CH-MLD lUH 10% .105DX.26LG 


28400 


9140-0158 


At 0A4L22 


9140-0144 


0 


1 


INDUCTOR RF-CH-MLD 4 . 7UH 10% .t03DX.26LG 


20480 


9140-0144 


A10A4Q1 


1854-0345 


0 


4 


TRANSISTOR NPN 2N3179 31 TO-72 PD=2O0MW 


U4713 


2N5179 


At DA4Q2 


1954-0343 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD*200NW 


04713 


2N5177 


A10A4Q3 


1(354 -0345 


(3 




TRANSISTOR NPN 2N5179 SI TO -72 PD=200hU 


04713 


2N5179 


At 0A4Q4 


1954-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD«2(10HW 


04713 


2N5179 


At 0A4QS 


1835-0327 


a 


1 


TRANSIST(jR J-FET 2N4416 N-CHAN D-HODE 


0 1 295 


2N4416 


AtOA4R1 


0690-3440 


7 


3 


RESISTOR 196 1% .125W F TC-0-^-10 0 


24546 


C4-1/0-TO-196R-F 


At 0A4R2 


07S7-03V4 


0 


2 


RESISTOR 51.1 1% .125U F TC=a«-100 


24546 


C4-1/8-T0-51R1 -F 


At 0A4R3 


0698-0083 


8 


3 


RESISTOR 1.96K 1% .125U F TC-0»-100 


24546 


C4-1/0-TO-1961-F 


AtOA4R4 


0757-04t8 


9 


1 


RESISTOR 619 1% .125W F TC*0+-100 


24546 


C4-1/0-TO-619R F 


AU1A4R5 


0757-0280 


3 


5 


RESISTOR IK 1% .125U F TC==0+-tOO 


24546 


C4-1/O-T0-1001-F 


At DA4R6 


0757-0200 


3 




RESISTOR IK 1% .12SW F TC=3*-100 


24546 


C4- 1/8-TO-lOOl -F 


At UA4R7 


0698-3159 


5 


2 


RESISTOR 26. IK 1% .125U F TC=0*-10O 


24546 


C4-178-T0-2612-F 


AtDA4Re 


0690-3159 


5 




RESISTOR 26. IK 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-2612-F 


At 0A4R9 


0757-0200 


3 




RESISTOR IK 1% ,125U F TC=0i--100 


24546 


C4-l/'8-TO-1001-F 


At DA4R1 0 


0757-0200 


3 




RESISTOR IK 1% .125U F TC=a*-100 


24546 


C4-173-TO-1031-F 


At 0A4R11 


0757-0436 


3 


3 


RESISTOR 5.1 IK 1% .125W F TC“0+--lfl0 


24546 


C4-1/Q-T0-5in-F 


A1DA4R12 


0757-0441 


0 




RESISTOR 0.25K 1% .125U F TC^sO-t-lOO 


24546 


C4 -1/8-TO-02S1-F 


At QA4Rt3 


0757-0438 


3 




RESISTOR 5.11K 1% .125M F TC^Oi-100 


24546 


C4-1/B-T0-51 n-F 


At DA4Rt4 


0690-3160 


8 




RESISTOR 31. 6K 1% . 1 25U F TC=0»-100 


24546 


C4 -1 /a-TQ-3162-F 


At 0A4R15 


0690-3447 


4 




RESISTOR 422 1% ,125W F TC=0-t-100 


24546 


C4-1/D-T0--422R-F 


AtOA4Rt6 


0757-0441 


0 




RESISTOR (3.25K 1% .125U F TC=0+-103 


24546 


C4 -l/B-TO-OaSl -F 


At OA4R17 


0757-0441 


a 




RCSinTOR 8.2SK 1% . 1 25U F TC“0i-100 


E45 46 


C4 170-TO (D2i51-F 


A10A4RtO 


0757-0438 


3 




RESISTOR 5.11K U .125W F TC=0«-103 


24546 


C4-1/B-T0-5111-F 


A10A4R17 


0757-0346 


2 




RESISTOR 10 1% .125U F TC=0-t-100 


24546 


C4-1/8-T0-10RO-F 


AtOA4R20 


0757-0346 


2 




RESISTOR 10 IX .125U F TC=a+-100 


24546 


C4-1/8-T0-10RO-F 


A10A4R21 


0757-0346 


2 




RESISTOR 10 1% .125U F TC--O 1 -IOO 


24546 


C4-1/O-T0-10RO-F 


At 0A4R22 


0757-0421 


4 


1 


RESISTOR 825 1% .125W F TC=1H-1D0 


24546 


C4-1/0-TO-825R -F 


At 0A4R23 


0757-0466 


7 


1 


RESISTOR IlOK 1% .125W F TC=»0+-100 


24546 


C4 1/B-T0-1103-F 


AtOA4R24 


0698-3136 


2 


2 


RESISTOR 14. 7K IX . 1 25U F T13=0 + -100 


24546 


C4 -l/'3-T0-1472-F 


At 0A4R25 


0698-0003 


8 




RESISTOR 1.96K 1% .123U F TC=0+-100 


24546 


C4-1/B-T0-1961-F 


At DA4R26 


0698-0 0(33 


0 




RESISTOR 1.96K IX .125U F TC=a+-10O 


24546 


C4-1/B-T0-1961 -F 


At 0A4R27 


0698-3440 


7 




RESISTOR 196 1% ,1250 F TC=--Ot-100 


24546 


C4 -17a-TQ -196R-F 


At 0A4R2Q 


0737-0346 


2 




RESISTOR 10 IX .125W F TC=03-13Q 


24546 


C4- 1/8-TO-lORO-F 


At 0A4R29 


0757-0397 


3 


2 


RESISTOR 68.1 1% ,125W F TC'=0t-100 


24546 


C4-1/8 -T0 -6BR1-F 


At OA4R30 


0757-0260 


3 




RESISTOR IK IX .125U F TC-Ot-lOO 


245 46 


C4 -1/3-T3-1031 -F 


At 0A4R31 


0698-3t56 


2 




RESISTOR 14. 7K IX .1250 F TC=0t-10O 


24546 


C4- 1/O-T0-1472-F 


A10A4R32 


0698-7219 


6 


1 


RESISTOR 196 t% .050 F TC^Bt-lOO 


24546 


C3-1/D-T0-196R -F 


At 0A4R33 


D737-0397 


3 




RESISTOR 60.1 IX .1250 F TC=0+-t0O 


24546 


C4-1/8-T0-6ORI-F 


AtOA4R34 


069(3-3440 


7 




RESISTOR 196 IX .1250 F TC-0«-100 


24546 


C4 •1/8-T0-196R-F 


At 0A4R3e; 


0757-0394 


0 




RESISTOR 51.1 1% .1250 F TC=0i-lO0 


245 46 


C4 1/Q-T0-51P1-F 


AtOA4R3& 


0757-0279 


0 


1 


RESISTOR 3.16K IX .1250 F TC=Of-100 


2 4546 


C4 1/8-T0-3161 -F 


At 0A4R37 


0737-1094 


9 


1 


RESISTOR 1.47K IX ,1250 F TC=0i--10O 


24546 


C4-1/8-T0-1471-F 


AtDA4R3Q 


0690-7192 


4 


t 


RESISTOR 14.7 IX .050 F TC=0-t-100 


24546 


C3-1/B-T0-14R7 -F 


At 0A4R39 


0690-7230 


1 


2 


RESISTOR 562 IX .050 F TC-Ot-100 


24546 


C3- 1/B-T0-562R-F 


At DA4R40 


0690-7188 


0 


1 


RESISTOR to IX .050 F TC=0-t-100 


24546 


C3-1/8-TO-10R-F 


A10A4R41 


0698-7200 


5 


2 


RESISTOR 31,6 1% .050 F TC=0+-100 


24546 


C3 -1/B-T0 -31R6- F 


At 0A4R42 


0690-7236 


7 


2 


RESISTOR IK IX .050 F TC=0*-10O 


24546 


C3 -17G-T0-1001--F 


At 0A4R43 


0690-7248 


1 


1 


RESISTOR 3.t6K 1% .050 F TC“0+-tO0 


24546 


C3-1/8-T0-3161-F 


At 0A4R44 


0690 -7236 


7 




RESISTOR IK IX .050 F TC=Dt-100 


24546 


C3-1/0-TO-lOai-F 


At 0A4R45 


0690-7230 


1 




RESISTOR 562 1% .050 F TC=0+-10C 


24546 


C3-1/8-T0-562R-F 


At DA4R46 


0690-7210 


5 


2 


RESISTOR 170 IX ,050 F TC=O4-10O 


24546 


C3-1/3-T0-178R-F 


At 0A4R47 


0690-7200 


5 




RESISTOR 31.6 IX .050 F TC=Oi-100 


24546 


C3 -1/8-TO-31R6 -F 


At 0A4R46 


0698-7210 


5 




RESISTOR 178 IX ,050 F TC=0-« -ia0 


24546 


C3 -1/B-T0--17SR-F 


At 0A4R49 


0690-7207 


2 


1 


RESISTOR 61.9 IX .050 F TC==0t-100 


24546 


C3-1/0-TO-61R9-F 


At 0A4TPt 


1251-0600 


0 


3 


CONNECTOR-SGL CONT PIN 1 . 1 4 ■ rtM- DSC -GZ SQ 


20480 


1251-0600 


At 0A4TP2 


1251-0600 


■1 




CONNECTDR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


20400 


1251-0600 


At 0A4TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-DGC-3Z SQ 


20480 


1251-0600 


At 0A4Ut 


5001-0117 


3 


1 


SCREEN 1026-0092 


20480 


5081-81 17 


At 0A4U2 


1826-1 050 


3 


t 


IC OP AMP GP O-TO-99 PKG 


20430 


1026-1058 


At nA4U3 


1820-1303 


5 


1 


IC CNTR ECL BCD POG-EDGE-TRIG 


04713 


MC10138L 


At 0A4U4 


1810-0205 


7 


1 


NET WORK-RES G-GIP4.7K OHM X 7 


01121 


208A472 


At 0A4L>S 


1020-0017 


8 


1 


IC FF ECL D-M/S DUAL 


04713 


MC10131P 



•Indicates Factory Selected Value 
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TABLE 1. REPLACEABLE PARTS 



RF SECTION 



Reference 

Designation 



A10A4U6 
A1 0A4U7 



HP Part 
Number 



1B2O-O0O2 

0955-0063 

QS660-60093 



2190-0124 4 
2200-0101 0 
2950-0070 9 
3050-0002 0 
05660-20053 9 

83660-20060 4 
Q6701-40001 9 
03660- 00042 2 




Description 




JC GATE ECL NOR QUAD 2-lNP 
hIXER-DOUBLE BALANCE PWR INP=200hUj PK 

CBL AY 910 

MISCELLANEOUS PARTS 

UASHER-LK INTL T NO . 10 ,195-lN-ID 
SCREW- MACH 4-40 .180-lN-LG PAN-HD-POZI 
NUT-HEX-DBL-CHAM 10-32-Tllb .067-IN-THK 
UAGHER-FL NM NO . 4 ,116-lN-ID .lOO-IN-OD 
CVR PC PLLl UPCN 

GROUND LUG 
EXTRACTOR PC 
SHIELDING CAN 



Mfr Part Number 



04713 MC101D2P 

20400 0953-0063 



20480 85663-60093 



2190-0124 

ORDER BY DESCRIPTION 
2950-0078 
3050-0082 
85663-20055 



28480 85660-20068 
20400 86701-40001 
28480 OS660-00042 



♦Indicates Factory Selected Value 



4 A10A4 















RF SECTION 




FIGURE 2. A10A4 PLL3 UP CONVERTER, COMPONENT LOCATIONS 
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A10A5 PLL2 VCO 




RF SECTION 



A10A5 PHASE LOCK LOOP 2 (PLL2) VOLTAGE CONTROLLED 
OSCILLATOR (VCO), CIRCUIT DESCRIPTION 



VCO (B) 

The VCO is a varactor tuned oscillator which tunes 75 to 150 MHz. Varactors CRl, CR2, CR3, and CR4 form 
a series tuned resoncuit circuit with L4 and L5.. This series circuit connects the emitters of Q1 and Q2. Q2 is a 
common-base amplifier whose load impedance is made up primarily of L9, R14, and R15. The voltage across 
the load is coupled to the base of emitter-follower Ql, which drives the series resonant circuit. 

Bias Network/50 kHz Low-Pass Filter (A) 

Transistors Q5 and Q6 and associated components form a filtered —32V source to bias the varactor tuning 
diodes. In the absence of tuning current, the varactor bias is set by R2 to approximately - 17V. Tuning current 
from the A10A8 PLL2 Discriminator passes through the 50 kHz low-pass filter and acts to pull this bias voltage 
in a positive direction. Timing sensitivity is set by R4, to - 10 MHz/mA. 

75-150 MHz Output Buffer (C) 

Q4 is a grounded-base amplifier to isolate the VCO from the load circuits. The output of Q4 is filtered, 
attenuated, and used to drive the A10A7 PLL2 Divider. 

Frequency Dividers (D) 

Q3 isolates the VCO from the dividers and develops the required drive voltage. Note that all of the dividers and 
gates are ECL with Vcc hooked to -I-5V and Vee grounded. U3 divides the VCO frequency by 5; to 15-30 
MHz. U6C provides isolation. U2 divides by 5; to 3 - 6 MHz. U2 then further divides by 2 and U1 divides by 
10, so the output of U1 is 0. 1 5 — 0.30 MHz. The output of U1 is fed to the A10A8 PLL2 Discriminator. 

Small Span Switch (E) 

U5 functions as a single-pole double-throw switch, controlled by SW2. For frequency spans less than 0.1 MHz 
but greater than 5 kHz, SW2 is TTL high, routing the 3 - 6 MHz signal from U2 through U5C, U5B, and U5D 
to the A10A4 PLL3 Up Converter. When the frequency span is 5 kHz or less, SW2 is low, routing the 
0.15- 0.30 MHz signal from U 1 through U5A and U5D to the PLL3 Up Converter. R33 and R34 shift the TTL 
levels to ECL levels. 

0.1 - 5 M Hz Span Switch (F) 

For frequency spans of 0.1 - 5 MHz, SWl is TTL low, routing the 15 — 30 MHz signal from U3 through U6D, 
U7D, and T1 to the AlOAl PLLl VCO. When SWl is high, the circuit provides 90 dB of isolation. R35 and 
R36 shift the TTL levels to ECL levels. 
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RF SECTION 



TABLE 1. REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 OQ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 OAS 


QE6t)0“tiOti>0 


9 


■ 


BOARD ASSEMBLY, PHASE LOCK LOOP 2 <PLL2) 


20480 


05660-60168 


A1 0A5C1 


D16Q-D300 


3 


■ 


9OLTA0E CONTROLLED OSCILLATOR 
CAPACITOR-FXD 2700PF +-10% 2009DC POLYE 


28400 


0160-0300 


A1 0A5C2 


niio-oiss 


6 




CAPACITOR-FXD 3300PF +-10% 200VDC POLYE 


20400 


0160- 0155 


A1 0ASC3 


0160-0154 


5 




CAPACITOR-FXD 2200PF +-10% 200VDC POLYE 


20400 


0160-0154 


A1 0ASC4 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


20480 


0160-3079 


A10A5C3 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20% 50VDC CER 


20480 


0160-4084 


At 0ASC6 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOVDC CEK 


20480 


0160-3079 


A1 0A5C7 


0160-3879 


7 




CAPACITOR-FXD .OIUF t-20% lOOVDC CER 


20400 


0160-3079 


At OASCO 


0160-3078 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


20400 


0160-3870 


A10A3C9 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20% 509DC CER 


2040 0 


0160-4004 


At 0A5C1C 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


28400 


0160-3870 


A10A5C11 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


2Q4B0 


0160-3078 


At OASCtZ 


0160-4525 


2 


1 


CAPACITOR-FXD 29PF +~5% 200VDC CER 0+-30 


20400 


0160-4525 


A10ASC13 


0160-4524 


1 


1 


CAPACITDR-FXD 24PF +-5% 200VDC CER 0+-30 


31642 


200-200-NPtt-24flJ 


At 0A5CI4 


0160-3879 


7 




CAPACITOR-FXD .OIUF i -20% lOOVDC CER 


20400 


0160 3879 


At 0A3C1S 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


20400 


3160-3078 


At 0A5Ct6 


0160-3078 


6 




CAPACITOR-FXD lOOOPF +-20% lOOVDC CER 


20400 


0160-3878 


A10A5C17 


0160-3878 


6 




CAPACITOR-FXD lOOOPF +-20X 1D0VDC CER 


20489 


0160-3078 


At OASCIO 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


20480 


0160-4004 


A10ASCt9 


0160-4892 


6 


1 


CAPACITOR-FXD lUF +-20% 25VDC CER 


20480 


0160-4092 


At 0ASC2D 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


2B480 


0160-4004 


At OASCSt 


0160-0571 


0 


1 


CAPACITOR-FXD 470PF +-20% lOOVDC CER 


20480 


0160-3571 


At 0A3C22 


0160-4084 


e 




CAPACITOR-FXD ,1UF +-20% 50VDC CER 


^20400 


0160-4004 


A10A5C23 


0160-4084 


0 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


2D4B0 


0160-4004 


At 0A5C24 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


20400 


0160-4084 


AtOA5C25 


0160-3877 


5 


1 


CAPACITOR-FXD lOOPF +-20% 200VDC CER 


20400 


3160-3077 


At 0A5C2<. 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


20480 


0160-4004 


AtOASCa? 


0160-4004 


0 




CAPACITOR-FXD .1UF +-20% 50VDC CER 


2048 0 


0160-4084 


At 0A5C2Q 


0160-4004 


B 




CAPACITOR-FXD .lUF +-20% 5CVDC CER 


20400 


0160-4004 


AtOASCa? 


0180-2141 


6 


2 


CAPACITOR-FXD 3.3UF+-10% 50VDC TA 


56209 


150D335X9050B2 


At 0A5C3n 


0100-2141 


6 




CAPACITOR-FXD 3.3UF+-1C% 50VDC TA 


56209 


150D335X9050B2 


AtOASC3l 


0180-1715 


8 


1 


CAPACITOR-FXD 150UF+-10% 6VDC TA 


56209 


150D157X9006R2 


At 0A5C32 


0100-1746 


5 


Z 


CAPACITOR-FXD 15UFh-1C% 2CVDC TA 


5623? 


150D156X9020B2 


AtOASC33 


0160-4084 


8 




CAPACITOR-FXD .IIJF +-20% 50VDC CER 


26480 


0160-4004 


At 0A5C3A 


0100-0229 


mk 


t 


CAPACITOR-FXD 33UF+-10% lOVDC TA 


56209 


150D336X9010B2 


AtOA5C35 


0160-4004 






CAPACITOR-FXD . IIIF + -20% SOVDC CER 


2B40D 


0160-4084 


At 0ASC36 


0180-1746 


5 




CAPACITOR-FXD 15UF+-10% 20VDC TA 


56289 


150D156X9020D2 


A10A5C37 


0160-4004 


0 




CAPACITOR-FXD .lUF +-20% SOVDC CER 


20400 


0160-4084 


At OASC3Q 


0160-4004 


8 




CAPACITOR-FXD . lUF +-20% SOVDC CER 


20400 


0160 4004 


At OASCR I 


0122-0085 


1 




DIODE-VVC 2.2PF 7'/. C3/C25-t1IN = fl . 5 


00039 


1S?208(B) 


At DA5CR2 


0122-0085 


1 




DIODE-VVC 2.2PF 7% C3/C25-MIN-A .5 


00039 


1S2208(B) 


At 0A3CR3 


0122-0085 


1 




DIODE-VVC 2.2PF 77. C3/C25-MIN»4 . 5 


00039 


152208(B) 


At 0ASCR4 


0122-0085 


1 




DIODE-WC 2.2PF 77 C3/C25-MIN-4.5 


00039 


152208(B) 


AtOASJl 
At 0ASJ2 


1230-0544 


9 


■ 


NOT ASSIGNED 

CONNECTOR-RF SM-3NP M SGL-HOLE-FR 50- OHM 


20480 


1250-0544 


At DASJ3 


1250-0544 






CONNECTOR-RF 3M-SNP M SGL-TinLE-FR 50-OI1M 


20400 


1250-0544 


At OA5J4 


12S0-0S44 






CONNECTOR-RF SM-SNP M SGL-HOLE-FR 50- OHM 


aO^GQ 


iano-o54n 


At DA5J5 


1250-0544 


B 




CONNECTOR-RF SM-SNP M SOL- HOLE -FR 5D-0HM 


20400 


1250-0344 


AlOASLl 


05660-00031 


H 


2 


INDUCTOR 


28480 


05660-00031 


AI0A5L2 


03660-00031 


M 




INDUCTOR 


28400 


05660-80031 


At UA5L3 


91 40-0144 


0 


1 


INDUCTOR RF-CH-MLD 4 . 7UH 10% .105DX.26LG 


20400 


9140-0144 


At 0ASL4 


9100-3358 


0 


2 


INDUCTOR RF-CH-MLD 162NH 3% .2DX.385LG 


20400 


9100-3358 


At OA5L5 


91 00-33SQ 


0 




INDUCTOR RF CH -MLD 162NH 5% .2DX.30T.LG 


20400 


9100-3350 


At 0ASL6 


9100-2251 


0 


1 


INDUCTOR RF-CH-MLD 220NH \OZ . 1 05DX . 26LG 


£0400 


9100-2251 


AtOA5L7 


9140-0158 


6 


2 


INDUCTOR RF-CH-MLD 1UH 10% .105DX.26LG 


28400 


9140-0150 


AtOASLB 


9100-2247 


4 


0 


INDUCTOR RFCHMLO 100NH 10% .105DX.26LG 


20480 


9130-2247 


At OA5L9 


9100-2091 


4 


2 


INDUCTOR RF-CH-MLD 50NH 10% ,105DX,26LG 


28400 


9100-2091 


AtOASLl 0 


9100-2091 


4 




INDUCTOR RF-CH-MLD SONH 10% .1B5DX.26LG 


20480 


9100-2091 


A1CA5LI1 


9140-0150 


6 




INDUCTOR RF-CH-MLD lUH 10% .105DX.26LG 


23400 


9140-0158 


AtflASLta 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOONH 10% .105DX.26LG 


20480 


9100-2247 


AtOA3L13 


9100-2250 


7 


1 


INDUCTOR RF-CH-MLD 1 , 2UH 10% .105DX.26LG 


20400 


9100-2250 


AtOASLl 4 


9100-2250 


9 


1 


INDUCTOR RF-CH-MLD IGONH 10% .105DX.26LG 


20480 


9133-2250 


At DA3L15 


9100-2247 


4 




INDUCTOR RF-CH-MLD ICCNH 10% .105DX.26LG 


£9400 


9100-2247 


AtOASLl 6 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOONH 10% .1Q5DX.26LG 


E0400 


9100-2247 


At OA3L17 


9100-2247 


4 




INDUCTOR RF-CH-MLD 180NH 10% .105DX.26LG 


28400 


9100-2247 


At 0A3L1B 


9100-2247 


4 




INDUCTOR RF-OH-MLD lOONH 10% .105DX.26LG 


28400 


9133-2247 


At OA5L19 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOCNH 10% .105DX.26LG 


20400 


9100-2247 


At DA5L20 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOONH 10% .105DX.26LG 


2O4B0 


7133 -2247 


At OA3L2t 


9100-1610 


1 


3 


INDUCTOR RF-CH-MLD 5 . 6UH 10% 


2B48C 


9100-1610 


A10ASL22 


9100-1610 


1 




INDUCTOR RF-CH-MLD 3 . 6UH 10% 


28480 


9133-1618 


At 0A3L23 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


20480 


9100-1610 



■"Indicates Factory Selected Value 
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RF SECTION 



TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A10A5MP1- 
A1 t)A3MP7 
AIOASMPB 


86701-4000t 


1 


2 


HOT ASSIGNED 
EXIRACTCR PC 


20430 


867 31-43001 


At 0A5Q1 


tOS4-0610 


0 


2 


TRANSISTOR NPN SI TO-46 PT-800MHZ 


20480 


1854-0610 


A1 DA5Q5 


t834-06t 0 


0 




IRANCISTOR NPN SI TO- 46 FT-QOOh!tZ 


20480 


1854-061 0 


A1 0ASQ3 


t(354-0345 


8 


o 


TRANSISTOR NPN 2N3179 SI TQ-72 PD=2C0MU 


04713 


2N5179 


A1 0ASQ4 


tQ54-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 


04713 


2N5179 


A1 0A5Q5 


1 833-0 28 t 


9 


2 


TRANSISTOR PNP 2N2907A SI TO- 18 PD^^^AOOMU 


04713 


2N2907A 


A1 0A5Q6 


t 033- 328 t 


9 




TRANSISTOR PNP 2N2907A SI T0--18 PD=40BhU 


04713 


2N2907A 


AlOASPt 


0698-0085 


B 


1 


RESISTOR 2.61K IX .125W F rC=Qt-100 


24546 


C4-1/B-T0-261 1 -F 


A1 0A5RE 


2t 0 0-3273 


1 


2 


RESISTOR -TRNR 2K lOX C SIDEADJ 1-TRN 


2U40D 


2100-3273 


A1 0A3R3 


0737-0428 


1 


1 


RESISTOR 1.62K IX ,125U F TC“Oi-100 


24546 


C4- l/8-T0 -t621-F 


A1 0ASR4 


2tOO-3273 


1 




REGISTDR-TRhR 2K lOX C SIDE-ADJ 1-TRN 


20400 


21 00-3273 


A1 0A3RS 


0757-0447 


4 


1 


RESISTOR 16. 2K IX .125U F TC=04-100 


24546 


C4- 1/G-T0-1622-F 


AtOASR6 


0737 -O40t 


0 


3 


RESISTOR 100 IX .125W F TC=0*-100 


24546 


C4 -1/O -TO-lOl-F 


A1 0A5R7 


0698-7205 


0 


2. 


RESISTOR 51.1 IX .03W F TC“0^-100 


24546 


C3- 1/8-TO-31R1-F 


AlOASRO 


0698-7205 


0 




RESISTOR 51.1 IX . 05U F TC>=0^-100 


24546 


C3 -1/G- T0-51R1 - F 


A1 0A3R9 


0757-0346 


2 


4 


RESISTOR 10 IX .12SU F TC=0>-100 


24546 


C4-1/8-T0- lORO-F 


A10ASR10 


0690-7228 


7 


2 


RESISTOR 464 IX . 05W F TC»0t-100 


245^6 


C3-1/B-T0-464R F 


A1 OASRU 


0698-7228 


7 




RESISTOR 464 IX . 05U F TC=0-<-100 


24546 


C3- 1/0-TO-464R-F 


A10ASRI2 


O690-7t88 


8 


1 


RESISTOR 10 IX .05U F TC-Oi-lOO 


24546 


C3 -l/0-TO-tOR-F 


A1 0A5R13 


0737-0346 


2 




RESISTOR 10 IX .12SU F TC»=0i-100 


24346 


C4-1/8-T0-10R0-F 


At OASRIA 


0737-0398 


4 


A 


RESISTOR 75 1% .125U F TC-=0< 100 


24S16 


C4- 1/3-T0-75R0 -F 


At DA5R13 


0737-0390 


4 




RESISTOR 75 IX . 12SW F TC-0+-100 


24546 


C4- 1/8-TO- 75R0-F 


A10ASR16 


0757-04t8 


9 


1 


RESISTOR 619 IX .125U F TC>=^0-t-100 


24546 


C4 -1/Q-T0-619R-F 


At OA3R17 


0757-0346 


2 




RESISTOR 10 IX .125U F TC=0+-10B 


24546 


C4-1/0-TO-1OKO-F 


A10ASR1Q 


0757-0419 


0 


3 


RESISTOR 681 IX .123W F TC=0+-100 


24546 


C4- 1/B-T0-681R-F 


At DASR19 


0757-0346 


2 




RESISTOR to IX ,125W F TC'^Oi-lBO 


24546 


C4-1/8-T0-1OR0-F 


A10ASR20 


0757-0400 


9 


1 


RESISTOR 90.9 IX . 1 25U F TC=0<-100 


24546 


C4 -1/8-TO-90R9-F 


A10A5R21 


0737--O39Q 


4 




RESISTOR 75 IX .125U F TC==^0 + -100 


24546 


C4-1/B-TO-75RO-F 


A10A3R22 


0757-0390 


4 




RESISTOR 75 IX .125W F TC=Di-100 


24546 


C4 -1/0-TO-75RO-F 


At OASR23 


0737-0401 


0 




RESISTOR too IX .125W F TC=01-100 


24546 


C4- l/a-TQ-lOl -F 


At DASR24 


0698-4037 


0 


1 


RESISTOR 46.4 IX .125U F TC-0<-100 


24546 


C4 1/B-T0-46R4-F 


At 0ASR25 


0690-0083 


Q 


1 


RESISTOR 1.96K IX .125W F- TC«Q + -10D 


245^4, 


C4-l/a-T0-1961-F 


A10ASR26 


0757-0200 


3 


3 


RESISTOR IK IX .125U F TC=3+-100 


24346 


C4 -1/8-T0--1O01- F 


At 0A3R27 


0690-3440 


7 


1 


RESISTOR 196 IX ,123U F TC-0+-100 


24546 


C4-1/8-T0-196R-F 


At 0A3R28 


0757-0200 


3 




RESISTOR IK IX .125U F TC=0-*-130 


24546 


C4-1/Q-T0-1001 -F 


At OASR29 


0757-0316 


6 


1 


RESISTOR 42.2 IX .125U F TC=0-t~100 


245 46 


C4--1/8-T0-42R2-F 


At DA3R30 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0«-100 


24546 


C4-1/8-T0-1001-F 


At aASR31 


0757-0200 


3 




RESISTOR IK IX .125U F TC=O>-I00 


24546 


C4-1/0-TO-1OO1-F 


A10ASR32 


0690-3446 


3 


1 


RESISTOR 303 IX .125U F TC=0t-100 


24546 


C4-l/0-TO-3e3R-F 


At OASR33 


0690-3444 


1 


2 


RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/0-TO-316R-F 


A10A5R34 


0757-0419 


0 




RESISTOR 601 IX .125W F TC-0<-100 


24546 


C4- l/B-T0-68tR-F 


At OASR3S 


0698-3444 


1 




RESISTOR 316 IX .125U F TCi»0+-100 


24546 


C4- 1/0-TO --316R-F 


AtOASR36 


0757-0419 


0 




RESISTOR 601 IX .123W F TC=0-*-100 


24546 


C4 -1/B-T0 -6B1R-F 


At 0ASR37 


0737-0442 


9 


2 


RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4 -1/0-TO -10C2-F 


At 0ASR3B 


0757-0442 


.9 




RESISTOR lOK IX .I25U E TC=a+-lOO 


24546 


C4-1/Q-TO-1002-F 


At 0A5R39 


0737-0465 


6 


1 


RESISTOR IQOK IX .125U F TC=D+-100 


24546 


C4-l/a-T0-lO03-F 


AtOASRAO 


0757-0200 


3 




RESISTOR IK IX .125U F TC=0*-100 


24546 


C4 l/B-TO-lOOl -F 


At QASRAt 


0757-0401 


0 




RESISTOR too IX . 125U F TC=0+-100 


24546 


C4- 1/0-TO--1O1-F 


AtOASR42 


0757-0397 


3 


1 


RESISTOR 60.1 IX .125U F TC»0+-100 


24546 


C4 • 1/8-T0-68R1-F 


At OA5RA3 


0698-3132 


4 


1 


RESISTOR 261 1% .125W F TC'==0+~100 


24546 


C4-1/8-T0-2610-F 


At 0A3RAA 


0757-0416 


7 


1 


RESISTOR 511 IX .125W F TC=0*-100 


24346 


C4-1/8-T0-S11R-F 


At OASTt 


00553-6012 


5 


1 


TRNSFRjR RF SLUE 


28480 


08553-6012 


A10A5TP1 


1251-0600 


0 


1 


CONNECTOa-GGL CONT PIN 1 . 14-MM-BSC -3Z GQ 


28480 


1251-0600 


At OASU1 


1820-1383 


5 


2 


IC CNTR ECU BCD P03-EDGE-TR IG 


04713 


MCI 0 1 38L 


At 0ASU2 


1820-t3O3 


5 




IC CNTR ECL BCD PQG- EDGE-TR IG 


04713 


MC1013BL 


At UA3U3 


1820-2047 


□ 


1 


1C DIVR ECL QUINARY 


52648 


SP86220DG 


At SASU4 


1010-0205 


7 


1 


NETWORK-RES 0-DIP4.7K OHM X 7 


01121 


208A472 


At OASUS 


toao-0002 


1 


3 


IC GATE ECL NOR QUAD 2-INP 


04713 


MC10102P 


AtOA3U6 


1820-0802 


1 




IC CATE ECL NOR QUAD 2-INP 


04713 


MC10102P 


A1 OA5U7 


1820-0802 


1 




IC GATE ECL NOR QUAD 2-INP 


04713 


MC10102P 


At DASUl 


85660-60088 


2 


1 


CBL AY GRA/ORG 


28480 


8S660-600B8 




2190-0124 


4 


1 


MISCELLANEOUS PARTS 
WASHER-LK INTL T NO . 10 ,195-lN-lD 


20400 


2190-0124 




2200-01 01 


0 


2 


SCREW-MACH 4-40 .188- IN-LG PAN-HD-PQ2I 


OOOQQ 


ORDER BY DESCRIPTION 




2950-0078 


9 


1 


NUT -HEX-DBL-CHAM 1 0-32 -THD .067-IN-lMK 


28480 


2750-0078 




85660-20036 


0 


1 


CUR PC PLL2 VCO 


284B0 


85660-20056 



■"Indicates Factory Selected Value 
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A10A5 
PLL2 VCO 
85660-60168 



o o o o 

A R2 R4 J1 

150 MHz 100 MHz VCO TUNE 
M ADJUST ADJUST IN 



0 

J2 

75- 150 MHz 
OUT 



O 

J3 

.15 -.30 MHz 
OUT 



O 

J4 

SCAN<.1 MHz 
OUT 



O 

J5 

SCAN 
.1 -5MHz 
OUT 





FIGURE 2. A10A5 PLL2 VCO, COMPONENT LOCATIONS 
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A10A6 PLL2 Phata Datector 




RF SECTION 



A1 0A6 PHASE LOCK LOOP 2 (PLL2) PHASE DETECTOR, 
CIRCUIT DESCRIPTION 



The purpose of the A10A6 PLL2 Phase Detector is to compare the output of the A10A5 PLL2 VCO (after 
division by the AIOAT PLL2 Divider) to the 500 kHz Reference from the A7A1 Reference Phase Detector. The 
phase difference is converted to an error voltage used to correct the PLL2 VCO frequency. 

Phase-Frequency Detector (A) 

The phase-frequency detector responds to the phase difference between the 500 kHz reference input and the 
divided input from the A10A7 PLL2 Divider. Assuming both flip-flops U6A and U6B have been cleared, Q9 is 
on and QIO is off. Q9 supplies about 3 mA current which is sunk by current source Q8 resulting in approxi- 
mately zero current flow through the 50 kHz low-pass filter to U3. 

A pulse from the PLL2 Divider on Pl-19 clocks the Q output of U6A high, turning Q9 off. A subsequent 
reference pulse on PI -20 clocks the Q output of U6B high, which will immediately reset both flip-flops through 
U7A. Thus the effect of a pulse at Pl-19 leading one at PI -20 is to momentarily reduce the output current. 
Therefore, if the divided output leads the reference in phase, the current decreases. Similarly, if the reference 
phase leads, the current increases because QIO is connected to the Q output of U6B. 

If the two inputs have different frequencies, the pulse relationships become complicated, but the net effect is 
positive output current if the reference frequency is high. 

U3 serves as an amplifier to provide the high currents necessary to rapidly charge the integrating capacitor C7 in 
the following stage. VR2 and VR3 serve as clamps, limiting the output swing to ± 5.8V. 

Unlock Indicator (B) 

When the phase lock loop is in a steady state condition, the voltage at TPl is zero. If unlocked, the voltage will 
be non-zero except for transients passing through zero. When the voltage at TPl exceeds ±0.7V, either Q1 or 
Q2 is turned on, discharging C15 or C14 respectively and tripping comparator Ul. When TPl voltage settles to 
less than ±0.7V, C14 and C15 must recharge before the compeu’ator is reset. This takes 5 msec. The comparator 
output is TTL high for an unlock condition and remains there for 5 msec after a lock condition is established. 

Analog Integrator-Sample and Hold (C) 

U2 and C7 form an integrator which integrates current flowing from U3 through R8. The output of the 
integrator is summed with other signals in U4 and ultimately controls the VCO frequency. In steady state 
conditions, TP3 will settle to a const 2 int voltage which tunes the VCO to the correct frequency. If the voltage at 
TP3 is constant, the input current must be zero, so opening FET switch Q3 will not change the voltage at TP3. 
When PLL2 is being used in its swept mode, the loop is locked to a start frequency set by A10A7 PLL2 Divider, 
then Q3 is opened. This breaks the lock loop, permitting a sweep to be executed. 

Q3 is closed with zero gate voltage, and open with — 7V gate voltage. The gate drive comes from Q6 and Q7, 
which translate the TTL level lock-sweep signal on PI -2 to the 0/ - 7V levels. PI -2 is also connected to U6A and 
Q8, which results in zero voltage at TPl during a sweep. A negative voltage may turn on Q3, changing the 
charge stored on C7. 

Digital Integrator (D) 

The analog integrator does not have sufficient control range to correct initial warm-up drift and long term 
aging. If TP3 goes below - 4.7V, Q5 is turned on 2 md its collector voltage is pulled down to - 1 .4V. At this 
point, CR4 and CR3 become forward biased, clamping U2 and preventing further negative movement of TP3. 
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Simultaneously, the input of U7B will have been pulled low, which turns on a 2 kHz oscillator made up of U7C, 
R20, and Cll. This clocks the count up input of counters U8 and U9, which drives DAC UlO. UlO sources 
negative current to the summing junction of U4 and this current increases in magnitude as U8 and U9 count up. 
When the current reaches a value which tunes the VCO to the proper frequency, TP3 moves positive, shutting 
off the oscillator and returning control to the analog integrator. An analogous sequence occurs when TP3 tries 
to rise above + 5.7V. 

Output Amplifier (E) 

U4 serves to sum signals from the analog integrator, DAC, and Rll. Rll is a high frequency signal path 
shunting the integrators. C8, C9, and R12 form a 3 kHz active low-pass filter network. 
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Reference 

Designation 


HP Part 
Number 


A1 0A6 


85GG0-60130 


A1 UA6C1 


0180-0197 


A1 0A6C2 


0160-0574 


A1 0A6C3 


0160-3879 


A10A6C4 


0160-4892 


A1 0A6CS 


0160-4892 


A10A6C6 


0160-2199 


A1 I1A6C7 


0160-5609 


A1 0A6CB 


01GO-4084 


A1 0A6C9 


0160-0573 


A1 OA6C10 


0160-2199 


A10A6C11 


0100-0291 


A1 0A6C12 


0180-0291 


A1 UA6C13 


0160-4441 


At DA6C14 


0160-3879 


A1 UA6C15 


01G0-3879 


A1 0A6C16 


0160-4084 


A1 0A6C17 


0180-0197 


A10A6C1Q 


0160-4084 


A1 0A6C19 


0180-0291 


A10A6C20 


0160-4084 


A1 0A6C21 


0180-0197 


A1 0A6C22 


0100-0197 


A1 0A6C23 


0160-2437 


A1 0A6C24 


0160-2437 


At 0A6CR1 


1901-0033 


A1 0A6CR2 


1901-0376 


A1 0A6CR3 


1901-0376 


A1 QA6CR4 


1901-0033 


A10A6L1 


9100-1651 


A10A6L2 


9140-0144 


A1 OA6L3 


9140-0144 


A1 0A6L4 


9140-0144 


A1 0A6Q1 


1053-0 281 


A1 DA6Q2 


1054-0477 


At 0A6Q3 


1055-0306 


A10A6Q4 


1033-0322 


A1 0A6Q5 


1034-0557 


A10A6Q6 


1854-0404 


A1 0A6Q7 


1853-0201 


AI 0A6QG 


1854-0404 


At 0A6Q9 


1833-0007 


Al 0A6G1O 


1853-0007 


At 0A6R1 


0757-0200 


Al 0A6R2 


0757-0317 


Al 0A6R3 


0757-0280 


At DA6R4 


0757-0317 


Al 0A6RS 


0698-0083 


Al 0A6R6 


0670-3440 


Al 0A6R7 


0737-0123 


A1DA6RB 


0678 -0082 


Al 0A6R9 


0757-0442 


A10A6R10 


0698-3260 


Al 0A6R1 1 


0737-0290 


A10A6R12 


07S7-D420 


Al 0A6R13 


0690-0084 


A10A6R14 


0757-0280 


Al 0A6R15 


0737-0442 


Al 0A6R16 


0757-0439 


A10A6R17 


0737-0444 


Al 0A6R18 


0690-0084 


Al DA6R19 


0757-0280 


Al DA6R20 


0690-3445 


Al 0A6R21 


0698-3445 


A10A6R22 


0757-0280 


At QA6R23 


0757-0279 


A10A6R24 


0698-3450 


At 0A6R2S 


0757-0462 


A10A6R26 


0757-0467 


Al 0A6R27 


0698-3266 


Al 0A6R28 


0698-3460 


Al 0A6R29 


0757-0438 


Al 0A6R30 


0690 -0084 



Description 




Mfr Part Number 




BOARD ASSEMBLY, PHASE LOCK LOOP 2 (PLL2) 
PHASE DETECTOR 

CAPACITOR-FXD 2.2UF+-tOX 20VDC TA 
CAPACITOR-FXD .D22UF +-20Z lOOVDC CER 
CAPACITOR-FXD .OIUF +-20‘X lOOWDC CER 
CAPACITOR-FXD lUF +-2B5: 25VDC CER 
CAPACITOR-FXD lUF +-20X 25^00 CER 

CAPACITOR-FXD 30PF *-5X 3000DC MICA 
CAPACITOR-FXD lOUF +-10Z 50VDC MET-POLYC 
CAPACITOR -FXD ..lUF +-20’X 50VDC CER 
CAPACITQR-FXD 4700PF +-20X lOOVDC CER 
CAPACITOR-FXD 30PF + -SX 300VDC MICA 

CAPACITOR-FXD 1UF+-10X 35VDC TA 
CAPACITOR-FXD 1IJF>-1D% 35yDC TA 
CAPACITOR-FXD .47UF +-IOZ 50VDC CER 
CAPACITOR-FXD .OIUF +*207. 100VDC CER 
CAPACITQR-FXD .OIUF +-207 100VDC CER 

CAPACnOR-FXD . 1 UF +-207 50ODC CER 
CAPACITOR-FXD 2.2UF+-10X 20UDC TA 
CAPACITOR-FXD . 1 UF +-207 50VDC CER 
CAPACITOR-FXD UIFi-lOZ 35UDC TA 
CAPACITOR-FXD . 1 UF +-207 50VDC CER 

CAPACITOR-FXD 2.2UF+-10X 20VDC TA 
CAPACITOR-FXD 2.2UFt-10X 20VDC TA 
CAPACITOR-FDTHRU 5000PF i0O -20% 200V 
CAPACITOR-FDTHRU 5000PF +80 -20% 20 OV 

DIODE-GEN PRP IGOV 200MA DO- 7 
DIODE -GEN PRP 35V SOMA DO-35 
DIODE-CEN PRP 35V SOMA DO--35 
DIODE-GEN PRP UlOV 200MA DO-7 

INDUCTOR RF-CH-MLD 750UH 5X .2DX.45LG 
INDUCTOR RF-CH-MLD 4 . 7UH 1 BX .10SDX.26LG 
INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 
INDUCTOR RF-CH-MLD 4 . 7UH 10% .1D5DX.26LG 

TRANSISTOR PNP 2N2907A SI TO-10 PD==400MU 
TRANSISTOR NPN 2N2222A SI TO-IB PD=500MU 
TRANSISTOR J-FET 2N4392 N-CHAN D-MODE 
TRANSISTOR PNP 2N2946A SI TO-46 PD=400MU 
TRANSISTOR NPN 2N2432A SI TO-18 PD=300MU 

TRANSISTOR NPN SI TO-10 PD=360MU 
TRANSISTOR PNP 2N2907A SI TO-10 PD=400MU 
TRANSISTOR NPN SI TO-IO PD=360MU 
TRANSISTOR PNP 2N3251 SI TO-10 PD=360MU 
TRANSISTOR PNP 2N3251 SI TO-IB PD=360MU 

RESISTOR IK 1% .125U F TC=01-100 
RESISTOR I.33K 1% .125U F TC=>0+-100 
RESISTOR IK 1% .125W F TC=0+-100 
RESISTOR 1.33K 1% .125W F TC=0+-100 
RESISTOR 1.9tK 1% .125U F TC=0+-t00 

RESISTOR 196 1% .123W F TC=0+-100 
RESISTOR 34, 0K 1% ,125W F TC=0i-100 
RESISTOR 464 1% .125W F TC=0+-100 
RESISTOR lOK 1% .125W F TC-0+-100 
RESISTOR 464K 1% .125W F TC=0+-100 

RESISTOR 6.19K IX .12SU F TC=0+~100 
RESISTOR 750 1% .125W F TC=0«-100 
RESISTOR 2.15K tX .125W F TC=0+-100 
RESISTOR IK IX .125U F TC«’^0+-100 
RESISTOR lOK IX . 125U F TC=0+-100 

RESISTOR 6.01K IX .125U F TC=0+-100 
RESISTOR 12, IK IX .125W F TC==0 + -100 
RESISTOR 2.1SK IX .125U F TC=O4-U0 
RESISTOR IK IX . 125W F TC==0+-100 
RESISTOR 348 IX .125W F TC=>0+-100 

RESISTOR 348 IX .125W F TC=0+-100 
RESISTOR IK IX .12514 F TC=0«-100 
RESISTOR 3.16K IX .125U F TC^O+'tOO 
RESISTOR 42. 2K IX .125U F TC=0*-100 
RESISTOR 75K IX ,125W F TC“0+-100 

RESISTOR 121K IX .125W F TC=0+-100 
RESISTOR 237K IX .125W F TC=0+-100 
RESISTOR 422K IX .125M F TC=0+-100 
RESISTOR 5. UK IX ,125U F TC=0+-IOO 
RESISTOR 2.15K IX .125W F TC=0+-100 



85GG0-G0130 



150D225X9020A2 

0160-0574 

0160-3879 

0160-4892 

0160-4892 

0160-2199 

0160-5609 

0160-^08« 

0160-0573 

0160-2199 

150D105X9035A2 
150D1 05X9035A2 
OtGO-4441 
01B0-3879 
OtGO-3879 

0160-4084 

150D225X9020A2 

01GO-4084 

150D105X9035A2 

0160-4084 

150D225X9020A2 

1S0D225X902OA2 

0160-2437 

0160-2437 

1901-0033 

1901-0376 

1901-0376 

1901-0033 

9100-1651 

9140-0144 

9140-0144 

9140-0144 

2N2907A 

2N2222A 

2N4392 

2N2946A 

2N2432A 

1054-0404 

2N2907A 

1B54-0404 

2N3251 

2N3251 

C4-1/0-TO-1OO1-F 
C4 -1/0-10-1331 -F 
C4-1/8-T0-1O01-F 
C4 -1/S-TO -1331 -F 
C4-1/8-T0-1961-F 

C4-1/8-T0-196R-F 

0757-0123 

C4-1/8-TO-4640-F 

C4-1/8-T0-1002-F 

0690-3260 

MF4C1/0-TO-6191-F 
C4-1/8-T0-751 "F 
C4-1/0-TO-21S1-F 
C4-1/0-TO-1OO1 F 
C4 -1/B-TO-l 002-F 

C4-1/B-T0-681 1-F 
C4-1/B-T0-1212-F 
C4-1/8-T0-2151 -F 
C4-1/8-TO-1001-F 
C4-1/0-TO -348R-F 

C4- 1/0-TO- 34CR-F 
C4 -t/B-TO-1001 ■ F 
C4 ■1/8-T0-3161-F 
C4-1/8-T0-4222-F 
C4-1/0-TO-75O2-F 

C4-1/B-T0 -1213-F 
C4- 1/8-T0-2373-F 
0698-3460 
C4-1/8-T0 -5111-F 
C4-1/8-T0-2151-F 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A10A6R31 


067B-3154 


0 


1 


RESISTOR 4.22K IX .125U F TC=0+-100 


24546 


C4-1/9-T0-4221-F 


At 0A6R33 


0757-0438 


3 




RESISTOR 5.1 IK IX .125U F TC=0+-10 0 


24546 


C4' 1/8-T0-5111-F 


A1 0A6R33 


069B-00Q3 


0 


1 


RESISTOR 2.61K IX ,12SM F TC=0-*-100 


24546 


C4 -l/8-Tb-261 1 -F 


A1 0A6R34 


0699-3445 


2 




RESISTOR 348 IX ,125U F TC“0+-100 


24546 


C4-1/B-T0-34CR-F 


A1DA6R3S 


0757--0346 


2 


1 


RESISTOR 10 IX .125U F TC=0+-100 


24546 


C4-1/B-TO-10RO-F 


A1 0A6R36 


0757-0440 


7 


1 


RESISTOR 7.5K IX .125M F TC=0+-100 


24546 


C4- 1/B-T0-75O1-F 


A1 0A6TP1 


t251-D600 


0 


5 


CONNECTOR-SGL CONT PIN 1 . 1 4-Hh- SSC-SZ SO 


20400 


1251-0600 


A1 0A6TP2 


1251-0600 


0 




CONNECTOR-SOL CONT PIN 1 . 1 4- MH-B3C-0Z SO 


204OD 


1251-0600 


A1 0A6TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14 MH-E<SC-SZ SQ 


2040 0 


1251-0600 


At 0A6TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-HM -BSC-SZ SQ 


2C4O0 


1251-0600 


A10A6TP5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-B3C-3Z SQ 


204BD 


1251-0600 


A1QA6U1 


1826-0026 


3 


1 


1C COMPARATOR PRCN TO-99 PKG 


01295 


LM311L 


A10A6U2 


1026-0459 


6 


1 


IC OP AMP 14 DIP--C PKG 


27014 


LHDD42CD 


A1 0At>U3 


1926-0059 


2 


2 


1C OP AMP GP TO-99 PKG 


01295 


LM201AL 


A1 0A6U4 


1826-0059 


2 




IC OP AMP GP TO-99 PKG 


01295 


LM201AL 


At OAbUS 


1920-0429 


9 


1 


IC V RGLTR TO-39 


18324 


LM309H 


A10A6U6 


1320-1212 


9 


1 


IC FF TTL LS J-K NEG-EDGE -TRIG 


01295 


3N74LS112AN 


At 0A6U7 


1920-1425 


6 


1 


IC SCHMITT-TRIG TTL LS NAND QUAD 2-INP 


01293 


SN74LS132N 


At OA6UO 


1020-1194 


6 


2 


IC CNTR TTL LS BIN UP/DCiWN SYNCHRO 


01295 


BN7-1LS193N 


At 0A6U9 


1920-1194 


6 




IC CNTR TTL LS BIN UP/DOUN SYNCHRO 


01295 


SN74LS193N 


A10A4U1D 


1026-0440 


3 


1 


IC CONV 10-B-D/A 16-DlP-P PKG 


24355 


AD7520LN(EEL> 


AtOA6URt 








NOT ASSIGNED 






A10A6VR2 


1902-0041 


4 


2 


DIODE-ZNR 5.11V 5X DO-35 PD=.4U 


20480 


1902-0041 


At 0A6VR3 


1902-0041 


4 




DIODE-ZNR 5.1 IV 5X DO-35 PD=».4U 


28400 


1902-0041 


At DA6VR4 


1902-3002 


3 


1 


DIODE-ZNR 2.37V 5X DO -7 PD=.4W TC=-.074X 


20400 


1902-3002 










MISCELLANEOUS PARTS 








2190-0009 


4 


2 


WASHER-LK INTL T NO . 0 . 16Q-IN-1D 


20480 


2190-0009 




2200-0101 


0 


2 


SCREW-MACH 4-40 .109-IN-LG PAN-HD-POZI 


ODOQO 


ORDER BY DESCRIPTION 




2500-0002 


4 


2 


NUT- HEX-DDL- CHAM 0-32 -THD . OOS-IN-THK 


20400 


2500-0002 




05660-20057 


1 


1 


CVR PC 2 PHSDETC 


2040 0 


05660-20057 




06701-40001 


9 


2 


EXTRACTOR PC 


20480 


06701-40001 



"■Indicates Factory Selected Value 

I 
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FIGURE 2. A10A6 PLL2 PHASE DETECTOR, COMPONENT LOCATIONS 
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A1 0A7 PHASE LOCK LOOP 2 (PLL2) DIVIDER, CIRCUIT DESCRIPTION 



Reference Divider (A) 

A 10 MHz signal derived from the quartz crystal reference is amplified by Q2 and used to drive divider U4, The 
divide by 10 output of U4 drives U16, whose divide by 2 output goes to the A10A6 PLL2 Phase Detector. This 
500 kHz signal is used as a reference to which the programmable divide output of the PLL2 Divider is com- 
pared. The TTL input on PI -2 disables the reference divider during sweeps. 

Prescaler (B) 

The — 18 dBm, 75 ~ 150 MHz input from A10A5 PLL2 VCO, is amplified by Q1 and used to drive prescaler 
U1 A which is a variable module divider. It divides by 10 if pin 9, “PSW,” is high; it divides by 1 1 if pin 9 is low. 
UIB is an ECL circuit which contains an ECL to TTL translator. Pin 7 is the TTL output, which drives gate 
U9C. U9C is used as a buffer to drive the multiple of loads on its output; the “CLK” line. 

The prescaler should be thought of as a 10 with the ability to “swallow” input pulses. If the PSW line is low, 
in effect one input pulse is lost (swallowed) for each output (CLK) pulse produced. 

Latches (C) 

U12, U13, and U14 are latches which store the divider programming number. The number is clocked into the 
latches with LCKl and LCK2. U14 also latches in SWl and SW2, which are sent to A10A5 PLL2 VCO and 
AlOAl PLLl VCO. 

Direct Divide (F) 

U8 and U15 are cascaded dividers whose state outputs are sensed by U9B. The CLK line from the prescaler 
clocks U8. When the count reaches 25, the output of L19B goes high. This initiates a divide sequence by J-K flip- 
flops UlOA and UlOB, which are clocked by CLK. The Q output of_U10A goes high on a count of 27 and low 
on 29. This signal is output to the A10A6 PLL2 Phase Detector. The Q output of UlOA goes low on a count of 
27, resetting U8 and U15. When it returns high on 29, the sequence resumes. 

U15 is preset to a count of zero and U8 to a count of 0 to 9 depending on input data. Thus, if U8 is preset to 0, 
the circuit divides by 29. If preset to 9, the circuit divides by 20. 

Since the prescaler has silready divided by 10, the 75-150 MHz input is divided by numbers 200, 210, ... 290 
according to the BCD digit programming U8. Since the output is locked to 500 kHz by the phase lock loop, the 
VCO is programmed from 1(X) to 145 MHz in 5 MHz steps. 

Synchronizer (D) 

Other divide numbers are provided through the pulse swallowing technique. The output frequency is held by the 
lock loop to 5(X) kHz. If N input pulses per second are swallowed, the input frequency must rise by N Hz to 
keep the output constant. If N input pulses are swallowed for each output pulse, input frequency must rise by N 
x500 kHz. 

The pulse swallow synchronizer accepts pulses from the fractional counter and integer counter, and at the 
proper time, as determined by the CLK line, drops the PSW line to swallow input pulses. 

Integer Counter (E) 

U7 is a presettable counter which is preset to an externally programmable count by the RST line. RST pulses 
come from the direct divide output, and occur at a 5(X) kHz rate. After each RST pulse, U7 counts CLK pulses 
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until a count of 9 is reached. A count of 9 causes the output of U9A to go high. The pulse swallow synchronizer 
drops the PSW line one CLK pulse after the RST pulse, and raises it two CLK pulses after U9A goes high. PSW 
therefore is low one CLK pulse longer than the count time. If U7 is preset to N, (9-N) + 1 input pulses will be 
swallowed for each CLK pulse, forcing the input frequency to rise by (10-N) x 500 kHz. 

Fractional Counter (G) 

U5 and U6 are rate multipliers. They provide the function Fqut = x N/lOO where N is a two digit BCD 
number (8 bits). The least significant digit goes to U5, the other to U6. The output comes from U5 and triggers a 
1 .6 fisec pulse from one-shot multivibrator U1 1 . 

The input frequency to the rate multipliers is 500 kHz, so Fqut = N x 5 kHz. 

The output from U1 1 goes to U2A. A high input at U2A causes the synchronizer to swallow one less pulse per 
RST pulse than it would have otherwise. The fractional counter therefore causes the input frequency to drop by 
N X 5 kHz, where N ranges from 0 to 99. 
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Reference 

Designation 



HP Part 
Number 




Description 




Mfr Part Number 



A10A7C1 
A10A7C2 
A1 0A7C3 
A1 aA7C4 
A1 0ft7C5 

A19A7C6 
A1 0A7C7 
A1 0A7C8 
A1 0A7C9 
A1CA7C10 

A10A7CU 
A1 9A7C12 
A1 0A7C13 
A1 9A7C14 
At 0A7C15 

At BA7C16 
A10A7C17 
At 0A7C1G 
At 0A7Ct9 

A1DA7CR1 
At 0A7CR2 

AtOA7Jl 

AtOA7J2 

At BA7L1 
At 0A7L2 
A10A7L3 
At 0A7L4 

At aA7Ql 
At 0A7Q2 

AUA7R1 
At 0A7R2 
A10A7R3 
At 0A7R4 
At BA7R3 

At 0A7R6 
AtOA7R7 
At 0A7RQ 
AiaA7H9 
At 0A7Rt0 

AtaA7Rl 1 
At 0A7R12 
A1QA7R13 
At DA7Rt4 

At QA7TP1 
At 0A7TP2 
At DA7TP3 
At 0A7TP4 
At 0A7TP5 

At 0A7U1 
At 0A7U2 
At 0A7U3 

At DA7U4 

AtllA7U5 

At BA7U6 
At 0A7U7 
At 0A7UQ 
At (JA7U9 
A10A7UK) 

At 0A7Ut 1 
AtOA7Ut2 
At 0A7U13 
At aA7U1 4 
At (IA7U15 



35660-60020 0 



(1160-3377 

0160-3079 

0160-4004 

0160-3877 

0160-4004 

0160-4004 

0160-4084 

0160-3879 

0160-4004 

0160-4084 

0160-4004 

0160-4084 

0160-4004 

0160-0570 

0160-4084 

0160 -4084 
0160-4084 
0180-1746 
0180-1746 

1701-0743 

1901-0743 



9100-2250 

9100-1708 

9100-1610 

9100-1618 

1054-0546 

1854-0019 

0757-0276 

0757-0279 

0757-0200 

0757-0395 

0757-0401 

0757-0280 

0690-3444 

0698-3157 

0757-0200 

0757-0280 

0757-0200 

0757-0200 

0757-0200 

0757-0442 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1820-1880 

1820-0681 

1020-0629 

1820-1251 

1820-0909 

1820-0909 

1320-1251 

1820-1251 

1020-0606 

1020-0629 

1020-0261 

1020-1196 

1020-1196 

1020-1196 

1020-1251 



05660-60087 




BOARD ASSEMBLY, PHASE LOCK LOOP 2 <PLL2) 
DIVIDER 

CAPACITOR-FXD lOOPF +-20X 200VDC CER 
CAPACITOR-FXD .OIUF +-20X lOOVDC CER 
CAPACITOR-FXD . lUF +-20X 50VDC CER 
CAPACITOR-FXD lODPF +-20X 200VDC CER 
CAPACITOR-FXD , tUF +-20X 50VDC CER 

CAPACITDR-FXD .lUF i 20% 50VDC CER 

CAPACITOR-FXD ,tUF +-20Z 50VDC CER 

CAPACITOR-FXD . OIUF +-2DZ lOOVDC CER 
CAPACITOR-FXD ,1UF +-20X SOVDC CER 

CAPACITOR-FXD .lUF «--20X SOVDC CER 

CAPACITOR-FXD . lUF +-20X SOVDC CER 

CAPACITOR-FXD ,1UF +-20Z SOVDC CER 

CAPACITOR-FXD . lUF +-20X SOVDC CER 

CAPACITOR-FXD 220PF +-20X lOOVDC CER 
CAPACITOR-FXD . lUF +-20Z SOVDC CER 

CAPACITOR-FXD .lUF ♦--20X SOVDC CER 

CAPACITOR-FXD , lUF +-20% SOVDC CER 

CAPACITOR-FXD t5UF+~10Z 20VDC TA 
CAPACITOR-FXD 15UF+-10Z 20VDC TA 

DIODE-PWR RECT 1N4004 400V lA DO -41 
DIODE-PUR RECT 1N4004 400V lA DO-41 

P/0 A10A7W1 

CONNECTOR-RF SM-SNP M SGL- HOLE-FR 50 -OHM 

INDUCTOR RF-CH-hLD 180NH 10% . 1 05DX , 26LG 
CHOKE-UXDE BAND ZMAX=6G0 OHMS 180 MHZ 
1NDUC10R RF-CH-MLD 5 . 6UH 10% 

INDUCTOR RF-CH-MLD 5 . 6UH lOZ 

TRANSISTIOR NPN SI TO-72 PD-200HU 
TRANSISTOR NPN SI TO-18 PD'=360MU 

RESISTOR 61.9 IX ,123U F TC=0+-100 
RESISTOR 3.16K IX .125U F TC=0-t--100 
RESISTOR IK IX .125W F TC=0+-100 
RESISTOR 56.2 IX ,125W F TC=«0 + -1B0 
RESISTOR 100 1% .125U F TC=0+-1D0 

RESISTOR IK IX .125W F TC-Oi-lOO 
RESISTOR 316 IX ,123W F TC=C+-100 
RESISTOR 19. 6K IX ,125W F TC=0 h- 100 
RESISTOR IK 1% .125U F TC = 0*-li)0 
RESISTOR IK IX .125W F TC“0<-10C 

RESISTOR IK IX .125W F TC«^^0+-100 
RESISTOR IK IX .125W F TC=0+-100 
RESISTOR IK IX . 1 25U F TC=0»-100 
RESISTOR lOK IX .125U F TC'=0+-HJ0 

CONNECTOR-SGL CONT PIN 1 . 1 4 - MM- BSC-GZ EQ 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC- 3Z SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM- BSC-GZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4 -MM -BSC -SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM-B3C-3Z SQ 

1C PRESCR ECL 

IC GATE TTL S NAND QUAD 2-INP 
IC FF TTL S J-K NEG-EDGE-TRIG 
IC CNTR TTL LS DECD ASYNCHRO 
IC MULTR TTL 

IC MULTR TTL 

IC CNTR TTL LS DECD ASYNCHRO 
IC CNTR TTL LB DECD ASYNCHRO 
1C GATE TTL S AND TPL 3--INP 
IC FF TTL 5 J-K NEG-EDGE-TRIG 

IC MV TTL MONOSTBL 

IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 
IC FF TTL LS D-TYPE PDS -EDGE -TR IG COM 
IC FF TTL LS D-TYPE POS EDGE-TR IG COM 
IC CNTR TTL LS DECD ASYNCHRO 

IC CNTR TTL LS DECD ASYNCHRO 

CBL AY UHT/BLU 





05660-60020 



0160-3077 

0160-3879 

0160-4004 

0160-3877 

0160-4084 

0160-4084 

0160-4084 

0160-3879 

0160-4084 

0160-4084 

0160-4084 
0160-4084 
0160-4004 
5024EM1 OORD221M 
0160-4004 

0160-4004 

0160-4084 

150D1S6X9020B2 

1S0D156X9020B2 



9100-2250 
VK200 20/48 
9100-1610 
91 00- 1618 

1854-0546 

1854-0019 

C4 ■ 1/8-T0-6172-F 
C4- 1/8-T0-3161-F 
C4 -1/8-TO--1001 -F 
C4-1/0-TO -56R2-F 
C4-1/O-T0-101-F 

C4- 1/0-TO- lOOl-F 
C4-1/8-TO-316R-F 
C4-1/8-T0-1962-F 
C4-1/0-TO-1OO1-F 
C4-1/8-TO-1001-F 

C4-1/0-TO-1OO1-F 
C4- 1/B-Tt- lQt)t-F 
C4-1/8-TO-1001-F 
C4--1/B-TO-10 02-F 

1251-0600 
1251-0600 
1251 -0600 
1251-0600 
1251-0600 

MC12C13L 

SN74S00N 

SN74S112N 

SN74LS196N 

SN74167N 

3N74167N 
SN74LS196N 
SN74LS196N 
SN74S11N 
SN74S1 12N 

SN74121N 

SN74LS174N 

SN74LG174N 

SN74LS174N 

3N74LS196N 

SN74LS196N 

05660-60 087 
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TABLE 1. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

p 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




2190-013-1 


B 


1 


HiSJLtLLANbULiy f'ftHlU 

uabhe;r-li< intl t no. lo . 195 - in- id 


20400 


2190-0124 




2200-0101 


II 


2 


SCREU-hACU 4-40 .IQG-IN-LG PAN-HD-POZI 


00000 


ORDER BY DEGCRIPTION 




2950-0079 


B 


1 


NUT-HEX- DBL-CHAM 10 -32-TIID . 067 -IN-TIIK 


20100 


2950-0078 




OSitO-aO 058 




1 


CUR PC PLL2 DIUH 


28480 


05660-20058 




06701-10001 


9 


2 


EXTRACTOR PC 


284Q0 


86701-40001 



*Indicates Factory Selected Value 
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FIGURE 2. A10A7 PLL2 DIVIDER, COMPONENT LOCATIONS 
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A1 0A8 PHASE LOCK LOOP 2 (PLL2) DISCRIMINATOR, CIRCUIT 
DESCRIPTION 



The A10A8 PLL2 Discriminator combines the error voltage information from the A10A6 PLL2 Phase Detec- 
tor, the attenuated scan information (SCAN DAC IN) from the AI6 Scan Generator, and the tuning informa- 
tion from the A12 Front-Panel Interface (via the Instrument Bus) to produce a tuning current to tune the 
oscillator in the A10A5 PLL2 VCO. 

Pulse Generator (A) 

A10A5 PLL2 VCO provides an ECL level .15 to .30 MHz input which is amplified by Q6 and Q7. At the 
beginning of a cycle, both inputs of gate U7D are low. When Q7 collector goes high, U7D output goes low, 
saturating Q1 1 and causing resonator L4, C15, C16 to ring at 5.2 MHz. This damped oscillation appears at Q9 
collector, is clipped by QIO, and used to drive counter U6. U6 is preset to a count of 6. When the count reaches 
8, the (8) output of U6 goes high. This is fed back to the other input of U7D, holding its output low after the 
input from Q7 goes low. After 1.6 ^sec, the count reaches 16, (8) goes low again, U7D output goes high. Qll is 
turned off, resulting in the resonance being damped by R17. At the count of 16, U7C and U7B reset the counter 
to 5. Before the oscillation is fully damped, the counter gets clocked to 6. U7A prevents a latch-up condition by 
cle 2 uing the counter in the event that the output of U7D remains low for a long period of time. 

- 7V Reference Supply (C) 

U13 biases reference diode VRl at 7.5 mA, and provides a low impedance source at — 7.0V ±1*^0. 



Current Source (B) 

The - 7V source, via R6 and Q3A, provides current which develops a stable 7V drop across R7 and Q3B. This 
acts as the reference for a 3.2 mA current source comprised of U4 and Q4. This current flows to ground 
through Q5A when the (8) output of U6 is low. If ein input pulse has triggered the pulse generator, the current is 
switched through Q5B for 1.6 fdsec. Q5B*s collector current goes through a low-pass filter to the summing point 
of the discriminator loop. The average value of this current is directly proportional to the input frequency, being 
1 .5 mA at 300 kHz. The current to frequency ratio is adjustable ± 1 % by the phase lock input on Pl-28. 



Summing Amplifier (F) 

U3 is a noninverting integrator which responds to the voltage at the loop summing point, the junction of C22 
and R43. The output of U3 is connected through R45 to the output summing network, whose output tunes the 
A10A5 PLL2 VCO. Non-zero voltages at the loop summing point will therefore cause the VCO frequency to 
change, until the current from the discriminator reaches a level which cancels the other input, returning the 
summing point voltage to zero. In this way, the VCO frequency is forced to be exactly proportional to the net 
current fed to the summing point. 



Pretune (D) 

The pre-tune circuit tunes the discriminator loop approximately to the desired frequency. The phase lock loop 
then applies small corrections to get the frequency exact. A 10-bit binary word representing the pretune fre- 
quency is latched by U9 and U12. The data programs DAC U1 1, whose output goes to UlO. If the input is all 
zeros, the output of UlO is zero. The pretune current is then that which flows through R40: - 1.5 mA. This 
tunes the input frequency to 300 kHz. A binary word representing decimal 1000 will result in -i- 6.84V at UlO’s 
output, adding -i- 0.5 mA to the summing point. The resulting - 1 .0 mA tunes the loop to 200 kHz. 
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Scan Attenuator (E) 

The attenuated scan ramp is fed to the loop summing point via the range resistors selected by analog switches 
UlA and UID. If UID is closed, a + lOV ramp causes a .5 MHz span (referred to the 15-30 MHz VCO 
output). UlA closed results in a 5 MHz span. UIB is closed when UlA is, feeding a current to the summing 
point which compensates for drift and nonlinearity in UlA. 

U2A and U2B direct the scan ramp directly to the VCO. This “forward feed” helps compensate for the rather 
slow response of the discriminator loop. 

U2C and U2D perform a logic function: U2-10 HI, U2-15 LO for wide scans; U2-10 LO, U2-15 HI for narrow 
scans, and both HI for scan disabled. 

Output Current Source (G) 

Q1 and Q2 form a low-noise current summing point for error signals from U3 and forward feed from the scan 
and phase lock inputs. The output current goes to the A10A5 PLL2 VCO. 
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TABLE!. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 0A8 


B5660“60t76 




1 


BOARD ASSEMBLY, PHASE LOCK LOOP 2 (PLL2) 
DISCRIMINATOR 


20400 


B5660-60176 


A10AOC1 


0t60-4084 


8 


1 0 


CAPACITOR-FXD ,1UF +-201C 50VDC CER 


28480 


0160-4004 


At 0ABC2 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20Z 50VDC CER 


20480 


Q16Q -4084 


A10A8C3 


0160-4084 


8 




CAPACITOR-FXD . IIJF »-20Z 50VDC CER 


20480 


0163-4004 


At 0A8C4 


0100-0291 


3 


1 


CAPACITOR-FXD lUF-*-10X 350DC TA 


56209 


150D105X9C35A2 


A10AOC5 


0180-0197 


8 


2 


CAPACITOR-FXD 2.2UF+-I0X 20VDC TA 


56209 


150D225X9(I20A2 


At 0AeC6 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 2UVDC TA 


56209 


150D225X9020A2 


At 0AQC7 
At IIA8CB 


0160-4004 


8 




CAPACITOR-FXD ,1UF +-20% SOVDC CER 
HOT ASSIGNED 


28480 


0160-4084 


A10A8C9 


0160-3079 


7 


3 


CAPACITOR-FXD .OIUF +-20Z lOOVDC CER 


28480 


0160-3879 


At l)A8CtO 


0160-2199 


2 


2 


CAPACITOR-FXD 30PF +-5Z 300VDC MICA 


20400 


0160-2199 


At 0A8C1 1 


0160-4004 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


20480 


0160-4084 


At 0A8C12 


0160-0571 


0 


1 


CAPACITOR-FXD 470PF +-20X lOOVDC CER 


20400 


0160-0571 


A1DA8C13 


0160-4092 


6 


2 


CAPACITOR-FXD 1UF +-20Z 23VDC CER 


20480 


0160-4892 


At 0ABC14 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20Z SOVDC CER 


20480 


0160-4084 


AI0AQC15 


0160-4605 


9 


1 


CAPACITOR-FXD 36PF 500VDC CER 0^-30 


28400 


3160-4605 


At 0A8Ct6 


0160-2252 


8 


1 


CAPACITOR-FXD 6.2PF +-.25PF 5Q0VDC CER 


23400 


0160-2252 


AtOAOCl? 


0160-3877 


5 


2 


CAPACITOR-FXD lOOPF +-20Z 200VDC CER 


28400 


0160-3877 


At OA8CIO 


0160-4084 


8 




CAPACITOR-FXD .lUF +-2C% SOVDC CER 


20400 


0160-4004 


A10AOC19 


0160-4004 


Q 




CAPACITOR-FXD . 1 OF +-20Z SOVDC CER 


20480 


0169-4084 


At OABCSO 


0160-3879 


7 




CAPACITOR-FXD .OIUF h- 20% lOOVDC CER 


20480 


0160-3879 


At DABCSt 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% SOVDC CER 


28480 


0160-4084 


At DABCaS 


0160-3Q79 


7 




CAPACITOR-FXD .OIUF +-20Z lOOVDC CER 


20400 


0160-3879 


A10ABC23 


0160-0161 


4 


1 


CAPACITOR-FXD .OIUF +-10% 200VDC PDLYE 


20480 


0160-0161 


AtOABC24 


0160-4004 


0 




CAPACITOR-FXD .lUF +-2C% SOVDC CER 


28480 


0160-4004 


At DABC25 


0160-3456 


6 


1 


CAPACITOR-FXD lOOCPF +-10X 1KVDC CER 


20480 


0160-3456 


AtOABC2t 


0160-2199 


P 




CAPACITOR-FXD 30PF +-SX 300VDC MICA 


20400 


0160-2199 


A10AOC27 


0160-3877 


5 




CAPACITOR-FXD lOOPF +-20% 200VDC CER 


2O4B0 


0160-3077 


At UABC2Q 


0160-4092 


6 




CAPACITOR-FXD lUF +-20Z 25VDC CER 


20400 


0160-4092 


At OAOC29 


0160-2437 


1 


. 1 


CAPACITDR-FDTimU SOOOPF +80 -20% 20JV 


20480 


0160 -2437 


At 0A8CR1 


1901-0539 


3 


2 


DIODE-SM SIG SCHOTTKY 


2B4QD 


1901-0539 


A1 OAOCRS 
AtOASJl 


1901-OS3? 


3 




DIODE-SM SIG SCHOTTKY 
P/0 AI8AOW2 


20480 


1901-0539 


At 0A8J2 
At OA8J3 


1250-0544 


9 


1 


CCNNECTOR-RF 3M-SNP M SGL-HOLE-FR 50-OHM 
P/0 A10A8W1 


20400 


1250--J544 


AtOAQLI 


9140-0144 


0 




INDUCTOR RF-CH-MLD 4.7UH 10% .1.15DX,26LG 


26400 


9140-0144 


At 0A8L2 


9140-0144 


n 




INDUCTOR RF-CH-MLD 4 . 7UH 10% .taSDX.26LG 


20400 


9140-0144 


At 0A3L3 


9140-0144 


n 




INDUCTOR RF-CH-MLD 4 . 7UH 10% .105DX.26LG 


20480 


9140-0144 


At OA8L4 


9140-0392 


0 




INDUCTOR RF-CH-MLD 22UH 3% .166DX.305LG 


20400 


9140-0392 


At 0A8L5 


9100-1629 


4 


1 


INDUCTOR RF-CH-MLD 47UH 5% .166DX.3Q5LG 


20480 


9100-1629 


At 0ABL6 


9100-1666 


9 


1 


INDUCTOR RF-CH-MLD 3 , 6MH 5% .23DX.57LG 


20480 


9100-1666 


At OAOL7 


9140-0144 


0 




INDUCTOR RF-CHMLD 4 , 7UH 10% ,105DX.26LG 


28480 


9140-0144 


At 0A8L8 


0180-0229 


7 




CAPACITOR-FXD 33UF+-10% 1 OVDC TA 


56209 


150D336X901 0D2 


AtaABQl 


1054-0404 


D 




TRANSISTOR NPN SI TO-IB PD=360MU 


20480 


1854-0404 


At OA8Q2 


1853-0201 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD-400MU 


04713 


2N2907A 


AtaABQ3 


1054-0475 


3 




TRANSISTOR-DUAL NPN PD=750MU 


20480 


1854-0475 


At OABQ4 


1055-0413 


3 


1 


TRANSISTOR J-FET P-CHAN D-MODE TO-18 SI 


27014 


2N51 16 


At QAOGIS 


1853-0269 


3 


1 


TRANSISTOR-DUAL PNP 2N3O09 PD=600MU 


01295 


2N30D9 


At 0ABq6 


1853-0007 


7 


1 


TRANSISTOR PNP 2N3251 SI TO'18 PD=360MU 


04713 


2N3251 


At DA0Q7 


1054-0019 


3 


1 


TRANSISTOR NPN 31 TO-18 PD=360MU 


20480 


1854-0019 


At OABQO 


1833-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=4C0MU 


04713 


2N2907A 


A1DADQ9 


1054-0247 


9 




TRANSISTOR NPN SI TO-39 PD=>1U FT*=B0 0hHZ 


20480 


1854-0247 


At OABQl D 


1053-0388 


7 




TRANSISTOR-DUAL PNP PD=600MW 


20400 


1053-0308 


AlOAOqtt 


1353-0034 


0 




TRANSISTOR PNP SI TO-IO PD=360MU 


28480 


1053-0034 


At OABRl 


0737-0346 


2 




RESISTOR 10 1% .125W F TC=0+-100 


24546 


C4- 1/B-TO- lORO-F 


At DABR2 


0757-0199 


3 


1 


RESISTOR 21. 5K 1% .125U F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


At OA8R3 


0757-0123 


3 


1 


RESISTOR 34. BK 1% .125U F TC=0+-100 


20480 


0757-0123 


AtOA8R4 


0757-0442 


M 


1 


RESISTOR lOK 1% .125W F TC=J+-100 


24546 


C4 -1/8-T0-1O32-F 


At OABR5 


0698-3132 




1 


RESISTOR 261 1% ,12514 F TC=0+-100 


24546 


C4-1/8-T0- 261 0-F 


At 0A8R6 


0699-0078 


3 


3 


RESISTOR 2. IK .1% ,1W F TC=0+-10 


20400 


0699 -0078 


At OABR7 


0699-0078 


3 




* RESISTOR 2. IK .1% .lU F TC=0+-10 


20480 


0699-0078 


AtSABRO 


0699-0070 


3 




RESISTOR 2. IK .1% .lU F TCs-O+'lD 


20480 


0697-0 078 


At OA8R9 


2100-1739 


0 


1 


RESI3T0R-TRMR 5K 10% UW SIDE- AD J 20 -TRN 


02660 


3810P-502 


A10A8RI0 


0699-0082 


9 




RESISTOR 215 .1% .lU F TC=0+-10 


20400 


0699-0 082 


At OA8R1 1 


0757-0280 


3 




RESISTOR IK 1% .125U F TC-='0 + -100 


24546 


C4-1/8-T0-10O1-F 


At QA8R12 


0757-0200 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


C4 -l/B-TO-lOfll-F 


At 0A8Rt3 


0757-0280 


3 




RESISTOR IK 1% .125U F TC-0+-100 


24546 


C4-1/8-TO-1001-F 


AtOA8R14 


0670-3153 


9 




RESISTOR 3.83K 1% .125U F TC«0-t-100 


24546 


C41/0-TO-3B31-F 


At OABRIS 


0757-0200 


3 


1 


RESISTOR IK 1% .125U F TC=0+-100 


24546 


C4-1/8-TO-1001-F 



*Indicates Factory Selected Value 
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RF SECTION 



TABLE! REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 0ABR16 


0 690-3 t 51 


7 


1 


RESISTOR 2.07K IX .125U F TC=Q^-100 


24546 


C4-1/B-T0-2C71-F 


A1 0ACR17 


0757-0280 


3 




RESISTOR IK IX ,125W F TC=3t-U0 


24546 


C4-1/3-TO-1001-F 


A1 aA8R10 


0698-3445 


2 


1 


RESISTOR 34Q IX ,125U F TC=0t-100 


24546 


C4- 1/0-TO-348R-F 


A10ABR19 


0690-3447 


4 


1 


RESISTOR 422 IX .125W F TC=0+-100 


24546 


C4-1/0-TO -422R -F 


A1 OASRSO 


0757-1094 


9 


2 


RESISTOR 1.47K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1471 -F 


A1 OAOR21 


0698-3444 


1 


1 


RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-316R-F 


At OABRSa 


0757-0280 


3 




RESISTOR IK IX ,125U F TC=0+-1C0 


24546 


C4-1/8-T0- 1001-F 


A1 OAOR33 


0698-3152 


8 


1 


RESISTOR 3,48K IX .125U F TC=0>-10D 


24546 


C4-1/3-T0-34B1-F 


At 0ABR24 


0757-1094 






RESISTOR 1.47K IX .125U F TC=0^-100 


24546 


C4- 1/8-T0-1471-F 


A1 0A8R25 


2100-1972 






RESISTOR-TRMR 20K 1 0X UU SIDE-ADJ 20-TRN 


3266 0 


3010P-203 


At 0AeR2<> 


0699-0081 






RESISTOR 390K .IX .125W F TC=0^-tO 


28480 


0699-0091 


AtQAQR27 


2100-2851 


n 




RESIGTOR-TRMR 2K 1 8X WU SIDE-ADJ 20 TRN 


32660 


301 QP-202 


At DABRae 


0699-0000 


H 




RESISTOR 39K .IX .125U F TC=:0+-10 


28480 


0699-0080 


At 0ABR2? 


0698-3499 


n 




RESISTOR 40. 2K IX .125U F TC=0 + -100 


24546 


C4 l/a-TO-4022-F 


At 0ABR3Q 


0699-3499 


Q 




RESISTOR 40. 2K IX . 12GU F TC=0>-lfl0 


24546 


C4 'l/B-T0- 4022-F 


AI0A8R31 


0698-3499 


H 




RESISTOR 40.2K IX .12SU F TC=0t-1O0 


24546 


C4 •1/3-T0-4022-F 


AtOABR32 


0698-3153 


H 




RESISTOR 3.83K IX .125U F TC=0^-100 


24546 


C4-1/8-T0-3831-F 


At OAOR33 


0699-0004 


II 




RESISTOR 6.19K .IX .1U F TC=0*-10 


28400 


0699-a0B4 


At 0A8R34 


0699-0083 


M 


1 


RESISTOR 681 .17 .tW F TC-0+-25 


28400 


0699-0083 


At OAOR33 


0757-0400 


9 


1 


RESISTOR 911.9 IX .123U F rc=0 + -100 


24546 


C4 -1/0-TO-9OR9-F 


At 0ABR36 


0698-0003 


B 


1 


RESISTOR 1.96K IX .12SW F TC>=0 + -100 


24546 


C4-1/0-TO-1961-F 


At DA8R37 


0698-0084 


9 


1 


RESISTOR 2.15K IX .125U F TC=0t-100 


24546 


C4-1/8-T 0-2151 -F 


At DASRSQ 


0757-0200 


3 




RESISTOR IK IX .125U F TC=0-t-100 


24546 


C4-l/0-TO-tOOl-F 


A10A8R39 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0-t-100 


24546 


C4 -1/0-TO -lOOl -F 


At QA8R40 


0699-0079 


4 




RESISTOR 4.667K .IX . lU F TC=O+-10 


28480 


0699-0079 


AtOABRAt 


2100-1799 


2 




REDIGTOR-TRKiR 500 1 OX UW SIDE-ADJ 20-TRM 


02660 


331 OP-501 


At QABR42 


0698-8831 


n 




RESISTOR 13, 4K ,1X .125U F TC=0i-10 


28400 


0693-3831 


A10ABR43 


0757-0274 


S 




RESISTOR 1.21K IX .125U F TC=0+-100 


24346 


C4-1/B-T0-1211-F 


At 0A8R44 


0690-0005 


O 


1 


RESISTOR 2.61K IX .125U F TC=D+-100 


24546 


C4-178-T0-2611-F 


AtOAQRAS 


0698-3150 


6 




RESISTOR 2.37K IX .123U F TC=0»-100 


24546 


C4-t/8-T0-2371 -F 


At 0A8R46 


0757-0200 


3 




RESISTOR IK IX . 1 25W F TC=0i~100 


2^546 


C4-1/8-T0-10O1-F 


At 0A8R47 


0757-0430 


3 




RESISTOR 5.11K IX .125U F TC=>0>-100 


24546 


C4-1/8-T0-5111-F 


At OA8R48 


0757-0394 


0 




RESISTOR 31.1 IX .125U F TC=0-i-100 


24346 


C4 l/'0-TO-51Pl-F 


A10AGR49 


0757-0401 


0 




RESISTOR 100 IX .125W F TC=3t-100 


24546 


C4-1/B-T0 -101-F 


At OA8RSO 


0757-0401 


0 




RESISTOR 100 IX .123W F TC=0+-100 


24546 


C4- 1/8-TO-lOl-F 


AtOABTPt 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4 - HM-DSC- BZ £Q 


28480 


1251-0600 


AtOABTPE 


1251-0600 


0 




CONNECTOR-SGL CONT PIN I , 14-rtM-BSC-S2 SQ 


28480 


1231-0600 


A10A8TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM-BSC-SZ SQ 


28480 


1251-0600 


At 0ABTP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14- NM-HSC-SZ SQ 


28400 


1251-0600 


AtOABTPS 








NOT ASSIGNED 






AtOABTPA 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-HM -ESC-S7. SQ 


234B0 


1251-0600 


A10ABTP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM- I<GC-SZ SQ 


28480 


1251-0600 


At OABUt 


1826-0502 


6 


2 


IC SWITCH ANLG QUAD 16-DlP-C PKG 


27014 


LF13201D 


A10AUU2 


1826-0582 


6 




IC SWITCH ANLG QUAD 16-DIP -C PKG 


27014 


LF13201D 


At OABU3 


5180-2315 


1 


t 


1C 05C Ml OP AMP 


28490 


5180-2315 




51B0-2314 


0 




NOTEi USE AS ALTERNATE FOR U3 


28480 


3180-2314 


AtOABUA 


1820-0223 


0 


2 


IC OP AMP CP TO -99 PKG 


3L585 


CA301AT 


At 0AGLI5 


1820-0429 


8 


1 


IC V RGLTR TD-39 


18324 


LM339H 


At OA8U6 


1820-1194 


6 


1 


IC CNTR TTL LS BIN UP/DOWN SYNCHRO 


01295 


SN74LS193N 


A10AOU7 


1820-1144 


6 


1 


IC GATE TTL LS NOR QUAD 2-INP 


01295 


SN74LS02N 


At OA8U8 


1826-0353 


9 


1 


IC 7D6L15 V RGLTR TO-39 


07263 


UA78L13ACH 


At OA8U9 


1820-1196 


8 


1 


IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


AI0A8U10 


1826-0059 


2 


1 


IC OP' AMP GP TO-99 PKG 


01295 


LM2DIAL 


AtDASUtI 


1026-0440 


3 


1 


IC CONV 10-e-D/A 16-DIP-P PKG 


24335 


AD7320LN(SEL> 


A10A8U12 








NOT ASSIGNED 






At OABUt 3 


1020-0223 


0 




IC OP AMP GP TQ-99 PKG 


3L583 


CAS 01 AT 


A10A8UR1 


1902-0692 


1 


1 


DIODE-ZNR 6.3V IX DO-7 PD=.4W TC=■^.^01X 


28480 


1902-0692 


At OABUt 


83660-60086 


0 


1 


CBL AY WHT/VIO 


28480 


0S66O-6OOB6 


At OABUa 


85660-60071 


3 


1 


CBL AY RED 


28480 


85660-60071 










MISCELLANEOUS PARTS 








2190-0009 


4 


1 


WASHER -LK INTL T NO . B . 168 IN-ID 


28480 


2190-0009 




2190-0124 


4 


1 


UA3HER-LK INTL T NO . 10 .19S-1N-ID 


2G4Q0 


2190-0124 




2200-0101 


0 


2 


SCREU-MACH 4-40 .188 -IN-LG PAN-HD-POZI 


DOOOO 


ORDER BY DESCRIPTION 




2200-0164 


5 


1 


GCREU-MACH 4-40 .IBB-IN-LG UNCT 02 DEC 


oonoo 


ORDER BY DESCRIPTION 




2580-0002 


4 


1 


NUT-HEX- DBL-CHAM O-32-Ti lD . 0G5-IN-THK 


3B40D 


2380-0302 




2950-0076 


9 


1 


NUT-HEX-DBL-CHAM 10-32-THD . 067-IN -THK 


28480 


2930-0078 




3050-0021 


3 


1 


WASHER--FL NM NO. 0 ,188-IN-ID ,375-IN-OD 


2B4B0 


3050-0021 




3030-0032 


8 


1 


UASHER-FL MTLC NO. 8 ,189-lN-ID 


28480 


3030-0032 




3050-0907 


6 


1 


UABHER-SHLDR NO. 10 .194-lN-ID 


28480 


3050-0907 




85660-20039 


3 


1 


CVR PC 2 OISCRIM 


28480 


S5660-20039 




86701-40001 


9 


1 


EXTRACTOR PC 


28480 


B67D1-40DD1 



•Indicates Factory Selected Value 
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FIGURE 2. A10A8PLL2 DISCRIMINATOR, COMPONENT LOCATIONS 
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RF SECTION 



A1 1 YTO LOOP AND A11A3 YTO REPLACEMENT 

NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 1. 



With the ac line cords and RF Section bottom cover removed, proceed as follows: 

1 . Disconnect connector (1) from A1 1 A1 (Coupler/Isolator/ Amplifier) (2). (Refer to View A.) 

2. Remove the following cables from A1 1 YTO Loop: (Refer to View A.) 

8 (gray) (A1 IJl , 0 DET OUT) (5) 

5 (green) (A1 1 J3, 20/30 IN) (6) 

93 (white/orange) (A1 1 J2, M/N IN) (7) 

0 (black) (All J4, IF IN) (9) 

3. Release YTO Loop from RF Section by removing three screws (3) as shown in View A. Note: Screws are 
marked with the letter “A” for easy identification. 

4. Partially slide YTO Loop out from RF Section. Reach behind YTO Loop and disconnect cable (10) from 
motherboard connector. (Note position of cable.) (Refer to View B.) 

5. Remove All YTO Loop from RF Section. 

6. To replace A 1 1 A3 YTO (2.0 - 6.2 GHz OSCILLATOR), proceed as follows: 

a. Disconnect connector (11) from All A3 YTO (12). Disconnect cable (13) from YTO connector (8). 
(Refer to View B.) 

b. To remove YTO, remove two screws (4) as shown in View A. 

c. When installing new YTO, reconnect connector (11) (refer to View B) before tightening screws (4) 
shown in View A. 

d. Reconnect cable (1 3) to YTO connector (8). (Refer to View B.) 

7. When installing All YTO Loop in RF Section, reconnect cable (10) to motherboard before completely 
sliding A1 1 into RF Section. (Refer to View B.) 

8. Secure YTO Loop to RF Section with screws (3) as shown in View A. 

9. Reconnect cables and connectors to YTO Loop as removed in steps 1 and 2'. 

10. Replace bottom cover and ac line cords. 
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RF SECTION 




Reference 

Designation 



HP Part 
Number 




Description 




Mfr Part Number 



50B<,-7295 

05660-60123 



5006-7314 

5006-6314 



05660-60175 | 8 

05660-60199 
0955-0122 
9133-0040 

0160-3036 0 

0160-3036 0 

0160-4740 1 

0160-3036 B 

0160-3036 8 

0160-4748 
0160-3036 
0160-4748 
0160-3036 

1230-0691 
1250-0691 
1250-069! 
1250-0691 
1250-0691 



85660-20006 

85660-20163 

B5660--20007 

05660-60081 




YTO LOOP ASSEMBLY 

COUPLER/ISOLATOR/AMPLIFIER (CIA) 

BOARD ASSEMBLY, INTERCONNECT, YTO LOOP 
(MUST BE USED WITH A11A3 5006-7314) 
YIG-TUNED OSCILLATOR (YTO) (NEW) 
YIG-TUNED OSCILLATOR (YTO) 

(RESTORED 5086-7314) 

BOARD ASSEMBLY, YIG-TUNED OSCILLATOR 
(YTO) DETECTOR 
BOARD ASSEMBLY, SAMPLER 
ATTENUATOR, COAXIAL 
LOW-PASS FILTER, 6,2 GHZ 

CAPACITOR-FDTHRU 5000PF Kit) -20X 20.1U 
CAPACITOa-FDTHRU 5000PF +80 -20X 20OV 
CAPACITOR-FDTHRU lOOOPF 20X 200V CER 
CAPACITOR-FDTHRU 5000PF +80 -20% 200V 
CAPACITOR-FDTHRU 500 OPF 1 00 -20% 20 DV 

CAPACITOR-FDTHRU lOOOPF 20X 200V CER 
CAPACITOR-FDTHRU 5000PF +O0 -20% 200V 
CAPACITOR-FDTHRU lOOOPF 20% 200V CER 
CAPACITOR-FDTHRU 5000PF t-80 -20% 200V 

CONNECTQR-RF SMB M SGL-HOLE-FR 50-OHM 
CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 
CONNECTOR-RF SMB M SGL-HOLE-FR 50 -OHM 
CQNNECrOR-RF 5MD M SCL-HOLE-FR 50- OHM 
CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 

SAMPLER, 2-6.0 GHZ 

CABLE, A11A3 YTO TO A11A1 COUPLER 
CABLE, A11A6 ATTENUATOR TO A11A5 SAMPLER 
CABLE, AllAt COUPLER TO A11A7 FILTER 
CABLE ASSEMBLY, BLACK (A11A5 TO A11A4) 



5006-7295 

85660-60123 



5086-731 4 
5006-6314 



05660-60175 

05660-60199 
0955-0122 
91 35-0040 

3160 -3336 
0160-3036 
0160-4748 
0160-3036 
0160-3036 

0160 -4740 
0160-3036 
0160-4748 
0160-3036 

1250-0691 
1250-0691 
1250 -0691 
1250-0691 
1250-0691 



85660-20006 

83660-20163 

05660-20007 

85660-60081 



*Indicates Factory Selected Value 
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All 

YTO LOOP 



A23W3* 

CONNECTS 

HERE 



A11A2* 

INTERCONNECT 






Aiut f 

0 PET OUT 







A11A2W3* 




39 

m 



A11A1* 

CIA 



wir 

CONNECTS 

HERE 



pc)| § 

») S I > 





“Servicing 

SUPPORT * 
SCREW—t 




/Ou' 
SMiN - 




A11A7 

6.20GH* t.P. FlLTEft * 




Atl YTO LOOV ASSY 



ATTENUATOR/LPF 
(CABLE ASSEMBLY) 



AllWV 



•REFER TO INDIVIDUAL TABS FOR PART NUMBERS. 
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FIGURE 2. A11 YTO LOOP ASSEMBLY, PARTS IDENTIFICATION (2 OF 4) 
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FIGURE 2. A1 1 YTO LOOP ASSEMBLY, PARTS IDENTIFICATION (3 OF 4) 
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HP Part 
Number 


Q 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


2360-0331 


6 


Screw, Mach, 6-32, .25-IN LG, PAN HD 




2360-0331 


85660-00024 


0 


Deck, YTO Loop Assembly 




85660-00024 


2200-0103 




Screw, Mach, 4-40, .25-IN LG, PAN HD 


28480 


2200-0103 


85660-20100 




Extractor, YTO Loop Assembly 


28480 


85660-20100 


2360-0333 


8 


Screw, Mach, 6-32, .25-IN LG, FLAT HD 


28480 


2360-0333 


0520-0127 


6 


Screw, Mach, 2-56, .188-IN LG, PAN HD 




0520-0127 


2190-0890 


1 


Washer, Lock, 2-56 (For screws (6) & (9)) 




2190-0890 


1400-0970 




Clip, Component (For A1 1 A7 LPF) 


28480 


1400-0970 


0520-0129 




Screw, Mach, 2-56, .312-IN LG, PAN HD 


28480 


0520-0129 


1390-0284 




Cap Screw Assembly 




1390-0284 


85660-20088 


8 


Stud, YTO Loop Assembly 




85660-20088 


86701-20009 


5 


Housing, YTO Loop Assembly 


28480 


86701-20009 


2200-0165 


6 


Screw, Mach, 4-40, ,25-IN LG, FLAT HD 


28480 


2200-0165 


85660-00035 


3 


Cover, Housing (A1 1 A4 YTO <f> DET) 


28480 


85660-00035 


85660-00034 


2 


Cover, Housing (A1 1 A5 Sampler) 


28480 


85660-00034 


1250-1143 


6 


Nut, Hex, RF Connector 


28480 


1250-1143 



1250-1142 



Washer, Lock, RF Connector 



28480 



1250-1142 



FIGURE 2. A1 1 YTO LOOP ASSEMBLY, PARTS IDENTIFICATION (4 OF 4) 
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A11A2 Interconnect 




RF SECTION 




Reference 

Designation 



At 1A2C1 
At 1 A2C2 



At 1A2R1 
At tASRS 

A11A2W1 
At 1A2U2 
At 1A2U3 
At 1A2U4 



HP Part 
Number 



D5660-60123 



0180-0374 

OK.O-3Q7'? 



0757-02G0 
21 0O--1775 

0120-2801 
8120-2003 
85660-60100 , ^ 
05660-60109 B 




Description 




BOARD ASSEMBLY, INTERCONNECT, YTO LOOP 

CAPACITOR-FXD 10UF+-10X 20VDC TA 
CAPACITOR-FXD ,01UF +-20Z 103VDC CER 

INDUCTOR RF-CH-MLD 3 , 9UH 10* .105DX.26LG 

RESISTOR IK IX .125U F TC*=0+-100 
RE3ISTOR-TRMR 3I< 5X WU TOP -ADJ 1-TRN 

FLAT RIBBON ASSY 28-AUG 14-COND 
FLAT RIBBON ASSY 28~AUG 20-COND 
CBL AY t-3V 
CBL AY GATE BIAS 



Mfr Part Number 



85660-60123 



150D106X9020B2 
0160 -3879 



C4 -1/8-TO-lOOl-F 
2100-1775 

8120-2801 
0120-2003 
8S66D -601 98 
83660-60109 



•Indicates Factory Selected Value 
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FIGURE 1. A11A2 YTO LOOP INTERCONNECT, COMPONENT LOCATIONS 
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oo 





RF SECTION 



I 



A11ASH2 



A11A2 YTO LOOP 

INTERCONNECT 

85660-60123 



RIBBON CABLE 
TO A23JS 






HYGH 



HULY 






LI 






HLEY 






-lOV _ 10 



HIT 



+20V _ g 



nr 



GND 



nr 



-40V 

(COIL-) 



nr 



CDILt 



nr 



♦a.2v 






C2 

.01 

-K- 



-5.2V 



+20V 



NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 

FOR COMPLETE REFERENCE DESIG- 
NATION, PREFIX ABBREVIATION WITH 
ASSEMBLY DESIGNATION. 

2. UNLESS OTHERWISE INDICATED; 
RESISTANCE IS IN OHMS JJU 
CAPACITANCE IS IN MICROFARADS (U F } 
INDUCTANCE IS IN MICROHENRIES (p H ) 

3. UNLESS OTHERWISE INDICATED: 

SIGNALS ENTER AT LEFT SIDE AND EXIT AT 
RIGHT SIDE OF FUNCTION BLOCKS. 



4. MNEMONICS TABLE: 



MNEMONIC 


DESCRIPTION 


HYGK 

HULY 

HLEY 


HIGH-YTO GAIN HIGH 
HIGH' YTO UNLOCKED 
HIGH-YTO LOCK ENABLE 



. TO FEEOTHRU CAPACITORS ON 
y All YTO LOOP FOR A11A4 
YTO PHASE DETECTOR 



GND 



•TO PAD AT MOUNTING SCREW 



•f20V 



-lOV 



, TO FEEDTHRU CAPACITORS 
> ON All YTO LOOP FOR 
AllAS SAMPLER 



I 



♦S.2V A11A2W3 TO AllAl 

COUPLER/ISOLATOR/AMPLIFIER 



B ^ -lOV 



A11A2W1 



11 - COIL (-1 



10 ^ COIL (♦) 



B _ -lOVX 



R1 

1000 

^ GATE BIAS 
JSt ADJ 



.RIBBON CABLE 
TO A11A3 YTO 



GATE BIAS 



I 

* I I 5000 

I 



A11A2W4 TO AllAl 
COUPLER/ISOLATOR/ AMPLIFIER 



All A2 



SERIAL NUMBER PREFIX: 2410A 



FIGURE 2. A11A2 YTO LOOP INTERCONNECT. INTERCONNECT DIAGRAM 
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A11A4 YTO f%ase Detector 




RF SECTION 



A1 1 A4 YIG-TUNED OSCILLATOR (YTO), PHASE DETECTOR, 
CIRCUIT DESCRIPTION 



The A11A4 YTO Phase Detector compares the frequency and phase of the A11A5 Sampler IF signal to the 
output of the AlO 20/30 Synthesizer Loop. The resultant error signal is integrated, amplified, and applied to the 
A21 FM Coil Driver where it is routed to either the main coil (dc path) or FM coil (ac path) of the A1 1 A3 YTO. 
This tunes the YTO frequency the proper amount in the proper direction to maintain phase lock. 

70 MHz LPF (A) 

The output of the A11A5 Sampler (IF IN) is passed through a 70 MHz LPF to remove any unwanted frequen- 
cies which may have been introduced during the sampling process. 

Limiters (B) and (C) and Divide By Twos (D) and (E) 

Each of the two input signals (IF IN and 20/30 IN) are passed through a limiter to establish ECL signal levels. 
Each signal is then divided by two before being applied to the phase/frequency detector. This lowers the 
frequency at which the detector must operate. 

Phase/Frequency Detector (F) and 1.5 MHz LPF (G) 

The two input signals (IF IN and 20/30 IN), after being divided by two, are applied to Phase Frequency 
Detector U3, The function of U3 is to output a pulse which is related to the phase difference of the two input 
signals. The width of this pulse is directly proportional to the amount of phase difference. If the IF signal leads 
the 20/30 signal, a negative pulse appears at U3 pin 3 (TP3), the width of which is proportioned to the amount 
of phase difference. If the 20/30 signal leads the IF signal, a negative pulse appears at U3 pin 12 (TP2). In each 
case, the other output pin remains at ein ECL high level (approximately - 0.6V). If the inputs are in phase, one 
of the detector outputs is an ECL high (approximately -0.6V) with narrow negative spikes and the other just 
an ECL high. The detector outputs are averaged in the 1.5 MHz LPF before being applied to the differential 
amplifier. 

Differential Amplifier (H) 

The detector outputs are applied to Differential Amplifier Q4. The output of this differential amplifier is 
directly related to the phase difference of the IF IN and 20/30 IN signals. 

Loop Gain Switch (I) 

In frequency sp^s less than 25 kHz (N = 1), Loop Gain Switch (I) is enabled. The enable signal HYGH (High 
= YTO Gain High) is from the A12 Front-Panel Interface and is high whenever a frequency spem of less than 
25 kHz is selected. This high turns on Q2 which turns on Q3 which causes Q1 to saturate. Q1 then effectively 
becomes a short, placing R14 between the emitters of Q4A and Q4B. This lowers the emitter resistance by a 
factor of four, increasing the gain by approximately 12 dB. This improves phase noise at narrow frequency 
spans (<25 kHz). 

Integrator #1 (J) 

Integrator #1 produces a ramp output proportional to the amplitude and period of the input. This integrating 
action is performed by R16, R21, and C12. Diodes CR2 and CR3 limit the upper and lower ramp voltages to 
one diode drop (approximately 0.6V). This ramp may be in either a positive or negative direction depending on 
the input. When the loop is locked and the instrument is in zero frequency span, the output is a dc level. 
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Integrator #2 (K) 

Integrator #2 also produces a ramp output but of greater amplitude due to zener diodes VRl tind CR2. The 
upper and lower ramp voltages are limited by VR1/CR6 and VR2/CR7 to approximately 6.8V. This corres- 
ponds to a capture range of about ±20 MHz, since YTO sensitivity is -3 MHz/V. Integrating action is 
performed by R24, R25, and C16. In zero frequency span, when the loop is locked, the output is a dc level. 

Sample and Hold (M) 

The purpose of the sample and hold (U1 and associated circuitry) is to sample the ramp voltage output of the 
integrators to tune the YTO frequency, then hold this dc value to prevent the YTO loop from affecting the YTO 
Sweep. 

For frequency spans less than 5 MHz (including ZERO), U1 is held in the sample mode. This means that the 
YTO is phase locked during the entire sweep for frequency spans less than 5 MHz. 

For frequency spans greater than 5 MHz (fundamental mixing only), phase lock is performed only at the start 
of each sweep as follows. Just prior to a sweep, U1 is placed in the sample mode, the sampled output is applied 
to YTO to correct its frequency and phase lock occurs. Then U1 is placed in the hold mode, which stores the 
sampled output voltage across Cl . This voltage keeps the YTO tuned to the correct frequency. The sweep occurs 
and the sequence is repeated. 

The mode of operation of U1 is determined by control signal HLEY (High = YTO Lock Enable) from the A12 
Front-Panel Interface. The duration of the sample mode is determined by HLEY which varies with frequency 
span selected. 

Unlock Detector (L) 

Phase lock is obtained by use of the YTO (FM coil for ac corrections and main coil dc corrections) which has a 
frequency tuning range of approximately ± 20 MHz at 3 MHz/V sensitivity. 

Unlock Detector U2 and associated circuitry is used to determine when the error voltage is too large for the 
YTO Loop to respond. This detection is performed for both positive and negative error voltages by U2A and 
U2B respectively. 

If the error voltage (ramp output of Integrator #2) exceeds ±6. IV, control signal HULY (High = YTO 
Unlocked) is generated and routed to the A12 Front-Panel Interface where it causes a service request to be 
generated. Coded information corresponding to this request is placed on the Instrument Bus and is detected by 
the A15 Controller which turns on the “YTO UNLOCK” annotation on the CRT. 
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TABLE 1 . REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AtlA4 


OS,'!.60-A0175 


0 


■ 


BOARD ASSEMBLY, YIG -TUNED OSCILLATOR 
<YT0) DETECTOR 


28480 


65660-60175 


A11A4C1 


01A0-37B7 


6 




CAPACITOR-rXD lUF v-lOX SOVDC MET-POLYC 


28480 


0160-3787 


At 1A4C2 


0100-0116 


1 


t 


CAPACITOR-FXD 6.OUF+-10X 35UDC TA 


562C9( 


150D685X9035II2 


All A4C3 


0180-0197 


8 




CAPACITOR -FXD 2.2UF+-10X 20VDC TA 


56289 


150D22SX9020A2 


A1 1 A4C4 


0160-2307 


4 




CAPACITOR-FXD 47PF +-5X 3009DC MICA 


20480 


0160-2307 


All A4CS 


0160-2307 


4 




CAPACITOR-FXD 47PF -t-5X 300VDC MICA 


28400 


0160-2307 


A1 1 A4C6 


OltO-2200 


6 




CAPACITOR-FXD 43PF +-5X 300VDC MICA 


20400 


0160-2200 


A11A4C7 


0160-2264 


2 




CAPACITOR-FXD 20PF -t-5X 500VDC CER 0+-30 


20400 


0160-2264 


A1 1A4C8 


0160-0574 


3 




CAPACITOR-FXD , 022UF +-20X lOOUDC CER 


28488 


0160-0574 


All A4C9 
A1 1 A4Cia 


0160-3879 


7 


p 


CAPACITOR-FXD .OIUF f-20X lOOVDC CER 
NOT ASSIGNED 


20480 


0160-3679 


A11A4C11 


0160-353B 


5 


2 


CAPACITOR-FXD 750PF +-SX lOOVDC MICA 


28480 


0160-3538 


A1 1 A4CI2 
All A4C13 
A1 1 A4C14 


0160-0165 


e 


1 


CAPACITOR-FXD .0S6UF +-10X 200VDC POLYE 
NOT ASSIGNED 
NOT ASSIGNED 


20400 


0160-0165 


A11A4C1S 


0160-4035 


7 


2 


CAPACITOR-FXD ,1UF +-1 OX SOVDC CER 


20400 


0160-4835 


A11A4C16 


0160-2453 


1 


1 


CAPACITOR-FXD . 22UF ■•-lOX QOVDC POLYE' 


28400 


0160-2433 


A11A4C17 

A11A4C10 


0160-4035 


7 




CAPACITOR-FXD . lUF -i-lOX SOVDC CER 
NOT ASSIGNED 


20400 


D160-4Q35 


A1 1A4C19 


0160-4707 


3 


1 


CAPACITOR-FXD 22PF -i-5% lOOVDC CER 0-«-30 


2B4O0 


0160-4787 


A1 1 A4C20 


0160-3661 


5 


1 


CAPACITOR-FXD . 1 UF +-5X 50UDC MET-POLYC 


20480 


0160-3661 


A11A4C21 
A1 1 A4C22 


0160-0574 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 
NOT ASSIGNED 


28480 


0160-0574 


A11A4C23 
A1 1 A4C24 


0160-3530 


5 




CAPACITOR-FXD 750PF -t- -5X lOOVDC MICA 
NOT ASSIGNED 


28400 


0160-3538 


A11A4C25 


0160-0S74 


3 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


2848 0 


0160-0574 ■ 


A1 1A4C26 


0160-3079 


7 




CAPACITOR-FXD .OIUF -t-aOX lOOVDC CER 


20480 


0160-3879 


A11A4C27 


0160-0574 


3 




CAPACITOR-FXD . 022UF ■*"-20X lOOVDC CER 


28480 


0160-0374 


A1 1A4C20 


0180-0197 


B 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56209 


150D225X9020A2 


All A4CR1 


1901-0040 


1 


5 


DIODE-SUITCHING 30V SOMA 2NS DO-35 


28430 


1901 -0040 


At 1 A^CR2 


1901-0310 


0 


2 


DIODE-SM SIG SCHOTTKY 


2848Q 


t«?Cl-031 Q 


1 


19D1-051B 


Q 




DIODE- SM SIG SCHOTTKY 


284B0 


1901-0518 


A1 IA4CR4 


1901-0040 


1 




DIODE-SUITCHING 30V SOMA 2NS DO-35 


28400 


1901-0040 


All A4CRS 


1901-0040 


1 




DIODE-SUITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A1 1 A4CR6 


1901-0040 


1 




DIODE-SUITCHING 30V 50MA 2NS DO-35 


28400 


1901-0040 


All A4CR7 


1701-0040 


1 




DIODE-SUITCHING 30V SOMA 2NS DD-35 


20400 


1901-0040 


A1 1A4L1 


9UO-1620 


5 


3 


INDUCTOR RF-CH-MLD 15UH 10% .166DX.305LC 


28400 


9100-1620 


A1 1A4L2 


9100-1641 


0 


2 


INDUCTOR RF-CH-MLD 240UH 5X .166DX.385LG 


20400 


9100-1641 


A1 1A4L3 


91 00-1641 


D 




INDUCTOR RF-CH-MLD 240UH 5X .166DX.383LG 


20400 


9100-1641 


A1 1 A4L4 


9100-0360 


6 


2 


INDUCTOR RF-CH-MLD 330NH lOX .10SDX.26LG 


28400 


9100-0368 


A1 1A4LS 


9100-2254 


3 


2 


INDUCTOR RF-CH-MLD 39CNH lOX .105DX.26LG 


28400 


9100-2254 


A1 1 A4L6 


9100-2254 


3 




INDUCTOR RF-CH-MLD 390NH 1 OX .103DX.26LG 


28400 


9100-2234 


A1 1A4L7 


9100-0368 


6 




INDUCTOR RF-CH-MLD 330NH 1 OX .105DX.26LG 


28480 


9100-0368 


All A4LQ 


91 00-1620 


5 




INDUCTOR RF-CH-MLD 15UH 10% .166DX.38SLG 


2340 0 


9100-1620 


A1 1 A4L9 


91 00-1620 


5 




INDUCTOR RF-CH-MLD 15UH lOX .166DX.335LG 


20480 


9100-1620 


A1 1A4Q1 


1855-0393 


0 


1 


TRANSISTOR J-FET N-CHAN D-MODE TO -52 51 


17056 


FN2645 


A1 1 A4Q2 


1854-0404 


0 


1 


TRANSISTOR NPN SI TO-18 PD=360MU 


204QO 


1854-0404 


A1 1A4Q3 


1853-0451 


5 


1 


TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 


01295 


2N3799 


A1 1 A4Q4 


1834-0475 


5 


1 


TRANSISTOR-DUAL NPN PD=750MU 


28480 


1054-0475 


A1 1A4R1 


0670 -7212 


9 


3 


RESISTOR 100 IX .OSU F TC*=0-t-100 


24546 


C3- 1/8-TO-lOOR-F 


A1 1 A4R2 


0690-7212 


9 




RESISTOR too IX .05U F TC=D+-100 


24546 


C3-l/e-TO-100R-F 


All A4R3 


0690-7219 


6 


2 


RESISTOR 196 IX .OSU F TC=0+-100 


24546 


C3-1/B-T0-196R-F 


A1 1 A4R4 


0690-7219 


6 




RESISTOR 196 IX .05U F TC«--0+-100 


24546 


C3-1/0-T0-196R-F 


A11A4R5 


0698-7212 


9 




RESISTOR 100 IX . 05W F TC=0«-100 


24546 


C3 1/8-TO-lOOR-F 


Al 1A4R6 


0690-3132 


4 


2 


RESISTOR 261 IX .125W F TC^Ot-100 


24546 


C4- 1/O-T0-2610-F 


At 1 A4R7 


0698-3440 


7 


2 


RESISTOR 196 IX .125W F TC=0+-100 


24546 


C4-1/B-T0 -196R-F 


Al 1 A4R8 


0757-0200 


3 


2 


RESISTOR IK IX .125W F TC=0i-10C 


24546 


C4- 1/8-TO-lOOl-F 


Al 1A4R9 


0757-0230 


3 




RESISTOR IK IX .125U F TC=0>-10# 


24546 


C4-l/'3-T0 -1001 -F 


At 1 A4R10 


0757-0442 


9 




RESISTOR lOK IX ,125W F TC=0+-10D 


24546 


C4 1/8-T0-10O2-F 


A11A4R11 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC=0+-100 


24546 


C4 1/8-TO-1002-F 


Al 1 A4R12 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


Al 1 A4R13 


0690 -7208 


9 




RESISTOR 147K IX .OSU F lC»a*-130 


24546 


C3 178-T0-1473-F 


Al 1 Aar 14 


0757-0410 


9 




RESISTOR 619 IX .125U F TC=0+-100 


24546 


C4-1/B-T0-619R- F 


All A4R15 


0757-0438 


3 




RESISTOR 5.11K IX ,125W F TC^O^-lOO 


24S46 


C4 ■■1/8-T0-5111-F 


At 1A4R16 


0737-0442 


9 




RESISTOR ICK IX .125U F TC:=0+-100 


24546 


C4- 1/8-TO- 1002-F 


A11A4R17 


0690-3440 


7 




RESISTOR 196 IX .125U F TC=0-t-100 


24S46 


C4 -1/3-T0-196R-F 


Al 1A4R10 


0690-3132 


4 




RESISTOR 261 IX .125W F TC=0-t-100 


24546 


C4--1/8-TO-2610-F 


Al 1A4R19 


0757-0442 


9 




RESISTOR lOK IX .12SU F TC=0>-100 


24546 


C4 -1/3-TD-1092-F 


Al 1A4R20 


0690-3134 


0 


1 


RESISTOR 4.22K IX .125W F TC«0-t-100 


24546 


C4- 1/0-TO-4221-F 



*Indicates Factory Selected Value 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0757-1094 


9 


1 


RESISTOR 1.47K tZ . 125U F TCa0+-t00 


24546 


C4- 1/B-T0-1471-F 




0737-0442 


9 




RESISTOR lOK 1% .t25M F TC=0»--tO0 


24546 


C4 -1/8-T0 -1002-F 


A1 1 A4R83 








NOT ASSIGNED 






A1 1A4R24* 


069B-0003 


7 


1 


RESISTOR 464 1% .123U F TC»0^-1a0 


24546 


C4- 1/8-T0-4640-F 


At 1A4R2S 


0698-3152 


■ 




RESISTOR 3,4ai< IX .125U F TC=0+-100 


24546 


C4-1/0-TO-34O1-F 


A1 1A4R26 




1 




NOT ASSIGNED 






AltA4R27 


0757-0440 


9 




RESISTOR 7.5K IX .12514 F TC=0>-100 


24546 


C4- 1/B-TO-7S01-F 


At 1A4R20 


0757-0458 


7 


1 


RESISTOR 51. IK IX .125U F TC=0+-100 


24546 


C4 -1/8-T0-5112-F 


At 1A4R29 


0690-3157 


3 


1 


RESISTOR 19. 6K IX .12514 F TC=0+-100 


24546 


C4-l/e-T0-1962-F 


A11A4R30 


0698-3155 


D 




RESISTOR 4.64K IX .12514 F TC=.1+-1Q0 


24546 


C4-1/0-T 0-4641 -F 


At tA4R31 


0757-0416 


1 




RESISTOR 511 IX .12514 F TC-Ot-100 


24546 


C4- l/0-TO~511R-F 


AUA4R32 


0757-0416 


y 




RESISTOR 511 IX .12314 F TC=0^-100 


24546 


C4 -1/Q-TQ-511R-F 


At 1A4R33 


0690-4020 


M 




RESISTOR 9.53K IX .125U F TC=0+-100 


24546 


C4-170-TO-9531-F 


A11A4R34 


0690- 01183 


0 


1 


RESISTOR 2.61K IX .12514 F TC=S+-100 


24546 


C4-1/8-T0-2611-F 


At 1A4R33 


0757-0430 


3 




RESISTOR 5.11K IX .123W F TC=0+-10C 


24546 


C4-1/0-TO-5111-F 


A11A4R36 


0678-3136 


8 


1 


RESISTOR 17. BK IX .125U F TC=0f-100 


24346 


C4 -1/8-TD-1782-F 


At 1A4R37 


0757-0279 


0 


1 


RESISTOR 3.16K IX .125U F TC=0*-100 


24546 


C4- 1/8-T0-3161-F 


AllA4R3tl- 














A1 1A4R42 








NOT ASSIGNED 






A11A4R43 


0757-0421 


I 




RESISTOR 025 IX .12514 F TC=0»-100 


24546 


C4- l/O-TO-eaSH-F 


A11A4R44- 




1 


■| 








Alt A4R52 




■ 




NOT ASSIGNED 






At 1A4R53 


0757-0394 


Q 




RESISTOR 51.1 IX .125U F TC=0-t-100 


24546 


C4 ••1/8-T0-31R1-F 


At 1A4R34 


0737-0442 


II 




RESISTOR lOK IX .12514 F TC=0-«-10 0 


24546 


C4- l/G-TO' 1002-F 


AltA4TPl 


1251-0600 


I 




CONNECTOR -SGL CONT PIN 1 . 1 4- MH- BSC- SZ Sq 


20480 


1251-0600 


At 1A4TP2 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- Hh -BSC-SZ SQ 


20400 


1251-0600 


At 1A4TP3 


1231-0600 


0 




CONNECTOR -SGL CONT PIN 1 . 1 4-HM-tSC -SZ SQ 


284B0 


1251-0600 


At 1A4TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM -BSC-SZ SQ 


20400 


1251-0600 


AttAAUt 


1826-0422 


3 


1 


IC SNPL/HOLD TO-99 PKG 


27014 


LF29SH 


At 1A4U2 


5081-8117 


3 


1 


SCREEN 1026-0092 


28480 


50R1-8117 


A11A4U3 


1D20-1344 


8 


1 


IC PL LOOP 14-DlP-C PKG 


04713 


MC12040L 


At 1A4U4 


1820-0802 


1 


1 


1C CATE ECL NOR QUAD 2-lNP 


04713 


MC10102P 


At 1A4US 


1826-0783 


9 


2 


IC OP AMP LOU-NOISE 8-DIP -C PKG 


52063 


XR5534ACN 


At 1A4U6 


1820-0817 


8 


2 


IC FF ECL 0-M/S DUAL 


04713 


MCI 0131 P 


At 1A4U7 


1810-0204 


6 


1 


NET140RK-RES 0-SIPl.ilK OHM X 7 


01121 


20BA1 02 


At 1A4UO 


1820-0017 


8 




IC FF ECL D-M/S DUAL 


04713 


MC10131P 


At 1 A4U9 


1026-0703 


9 




IC OP AMP LOU-NOISE 8-DlP -C PKG 


52063 


XR5534ACN 


A11A4VRt 


1902-1260 


1 


2 


DIODE-ZNH 1N552SC 6.2V 2X DQ-7 PD=.4U 


04713 


1NS523C 


A1 1A4VR2 


1902-1260 


1 




DIODE -ZNR 1N5525C 6,2V 2X DO-7 PD=.4U 


04713 


1N5525C 


A11A4VR3 








NOT ASSIGNED 






A11A4yR4 


1902-3082 


9 


1 


DIODE -ZNR 4.64V 3X DO-35 PD=».4M 


£Q4Q0 


1902-3002 



■"Indicates Factory Selected Value 
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FIGURE 1. A1 1A4 YTO PHASE DETECTOR, PARTS IDENTIFICATION (1 OF 2) 
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85660 

1390 

0520 

2190 

85660 

85660 

2200 

1250 

1250 

86701 

2200 



00024 

0284 

0129 

0890 

20088 

00035 

0165 

1143 

1142 

20009 

0103 



Deck, YTO Loop Assembly 
Cap Screw Assembly 

Screw, Mach, 2-56, .312-IN LG, PAN HD 
Washer, Lock, 2-56 (For screw (3)) 

Stud, YTO Loop Assembly 
Cover, Housing (A1 1 A4 YTO <j> DET) 
Screw, Mach, 4-40, .25-IN LG, FLAT HD 
Nut, Hex, RF Connector 
Washer, Lock, RF Connector 

Housing, YTO Loop Assembly 
Screw, Mach, 4-40, .25-IN LG, PAN HD 



28480 

28480 

28480 

28480 



28480 

28480 

28480 



85660-00024 

1390-0284 

0520-0129 

2190-0890 

85660-20088 

85660-00035 

2200-0165 

1250-1143 

1250-1142 

86701-20009 

2200-0103 



FIGURE 1 . A1 1 A4 YTO PHASE DETECTOR, PARTS IDENTIFICATION (2 OF 2) 
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FIGURE 3. A1 1 A4 YTO PHASE DETECTOR, COMPONENT LOCATIONS 
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RF SECTION 



A1 1 A5 SAMPLER, CIRCUIT DESCRIPTION 



The A1 1 A5 Sampler mixes the output of the All A3 YTO (RF INPUT) with the Nth harmonic of the output of 
the A7 M/N-Reference Loop (M/N IN). The 20 to 30 MHz difference signal (IF OUT) is output to the A1 1A4 
YTO Phase Detector to be compared with the 20 to 30 MHz (20/30 IN) from the AlO 20/30 Synthesizer for the 
purpose of phase locking. 

Sampler Drive Amplifier (A) 

The output of the A7 M/N-Reference Loop (M/N IN) is applied to common-base amplifier Q3. The output of 
Q3 is ac-coupled to common-emitter amplifier Q8. The output of Q8 is passed through an impedance matching 
network which provides maximum drive power to AllUl Sampler. Adjustments Cl and C2 optimize this 
impedance match. 

Sampler A11U1 

AllUl Sampler contains a step recovery diode (SRD) circuit to create harmonics of the M/N IN signal which 
are mixed with the low-level (—15 dBm) RF INPUT signal from the All A3 YTO (via the AllAl Coupler/ 
Isolator/ Amplifier and A1 1 A7 Attenuator/6.2 GHz LPF). 

When the YTO Loop is phase locked, the mixing product of the Nth harmonic of the M/N IN signal and the 
RF INPUT signal is precisely equal to the 20/30 IN signal from the AlO 20/30 Synthesizer. This allows the YTO 
Loop to become phase locked to that harmonic. 

IF Preamplifier (B) 

The IF Preamplifier consists of common-source amplifier Q4, common-emitter amplifier Q2, and feedback 
divider R20/R16. Overall gain provided is approximately 14 dB. 

Buffer Amplifier (C) and 70 MHz LPF (D) 

The AllUl Sampler output, after being amplified, is buffered by emitter-follower Q7 and applied to a 70 MHz 
low-pass filter. This filtering is done to remove any unwanted signals produced by the mixing action of the 
sampler. 

Gain Adjust (E) 

After being filtered, the IF signal is applied to common-emitter amplifier Q6 which has adjustable gain. IF Gain 
adjustment R1 can be adjusted to provide from 5 dB to 20 dB of gain. This is used to adjust the level of the IF 
signal to the proper level for comparison to the 20/30 signal in the A1 1 A4 YTO Phase Detector. 

Output Amplifier <F) 

The IF signal is further amplified by output amplifier Q5 and Ql. Gain is approximately 21 dB. This provides 
the proper level signal to drive the A1 1 A4 YTO Phase Detector. 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


All AS 


05660-60199 


6 


1 


HOARD ASGEMBLY, SAMPLER 


20480 


85660-60199 


A1 lASCl 


0t21-0046 


2 


2 


CAPACITOR-V TRMR-CER 9-3SPF 200V PC-MTG 


32763 


304322 9/35PF N650 


A11A3CS 


012t--0 046 


2 




CAPACITOR- V TRMR CER 9-35PF 20 OV PC MTG 


52763 


304322 9/35PF N650 


A1 1ASC3 


0100-0197 


0 


2 


CAPACITOR -FXD 2.2UF+-10X 20VDC TA 


56209 


15()D223X9020A2 


At 1A5C4 


I)tQ0-01t& 


1 


1 


CAPACITOR "FXD 6.QUrv-10X 35VDC TA 


56209 


1500605X903582 


A'llASCS 


0160-2055 


9 


3 


CAPACITOR-FXD .OIUF -tBO-OOK lOOVDC CER 


20400 


0160-2053 


A11A5C6 


0160-2150 


5 


1 


CAPACITOR -FXD 33PF •-5Z 300VDC MICA 


23480 


0160-2150 


A11A3C7 


0160-2055 


9 




CAPACITOR-FXD .fllUF +00-20X lOOVLC CER 


20400 


0160-2055 


At 1A3CB 


0160-3878 


6 


2 


CAPACITDR-FXD lOOOPF +-20X lOOVDC CER 


23480 


0160-3870 


At 1A5CV 


0100-0197 


8 




CAPACITOR-FXD 2.2UF+-1QX 20VDC TA 


56209 


150D225X9020A2 


AttASCID 


0160-2264 


2 


1 


CAPACITOR-FXD 20PF +-5X 500VDC CER Ot-30 


28480 


0160 -2264 


A11A5C1 1 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


294 CO 


O16O-3078 


A11ASC12 


0160-2055 


9 




CAPACITOR-FXD .OIUF «00-20Z lOOVDC CER 


28480 


0160-2053 


At 1A5C13 


0100-0220 


6 


1 


CAPACITOR-FXD 22UF+-10X 15VEC TA 


56289 


150D226X9 01582 


A11A3C14 


0160-4832 


4 


13 


CAPACITOR-FXD .OIUF -t-lOX lOOVDC CER 


28480 


0160-4832 


At 1A5C1S 


0160-4032 


4 




CAPACITOR-FXD .OIUF +-10Z lOOVDC CER 


28480 


0160-4032 


A11ASC16 

A11A5C17 


0160-4032 


4 




NOT ASSIGNED 

CAPACITOR-FXD .OIUF ■•-lOZ lOOVDC CER 


28480 


0160-4832 


AtlASCie 


0160-4832 


4 




CAPACITOR-FXD .OIUF <-10Z lOOVDC CER 


2B4B0 


0160-4832 


A11A5C19 


0160-4032 


4 




CAPACITOR-FXD .OIUF +-10Z lOOVDC CER 


20400 


0160-4832 


AiiAscao 


0160-0939 




1 


CAPACITOR-FXD 430PF -*-5X 30 0VDC MICA 


28480 


0160-0939 


A1 lASCai 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


2B4C0 


0160-4832 


A11ASC22* 


0140-0196 


3 


1 


CAPACITOR-FXD 15DPF +-5Z 300VDC MICA 


72136 


DM15F151 J0300UV1CR 


A1 tASC23 


0160-4832 


4 




CAPACITOR-FXD .OIUF <-10Z lOOVDC CER 


28480 


0160-4832 


A11A5C24 


0140-0193 


0 


2 


CAPACITOR-FXD 02PF +-5X 300VDC MICA 


72136 


DH15E02OJO3OOUVtCR 


A11A3C25 


0140-0193 


0 




CAPACITOR-FXD 82PF +-5Z 300VDC MICA 


72136 


DM15E02OJO3QOUV1CR 


A11ASC26 


0160-2308 


5 


1 


CAPACITOR-FXD 36PF + -5Z 300VDC MICA 


20400 


0160-2300 


At 1A5C27 


0160-4032 


4 




CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


28480 


0160-4032 


A11A5C20 


0160--4O32 


4 




CAPACITOR-FXD .OIUF +-10Z lOOVDC CER 


28480 


0160-4032 


At 1ASC29 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10Z lOOVDC CER 


28480 


0160-4032 


At tA3C30 


0160-4032 


4 




CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


20480 


0160-4832 


At 1ASC31 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-1QZ lOOVDC CER 


20480 


0160-4832 


AttASC32 


0160-4832 


4 




CAPACITOR-FXD .OIUF -*-10Z lOOVDC CER 


23480 


0160-4832 


AUA5L1 
At 1ASL2 


9140-0144 


1 


1 


NOT ASSIGNED 

INDUCTOR RF-CH-MLD 4.7UH lOZ .105DX.26LG 


28480 


9140-0144 


At tA3L3 


9100-1623 


0 


1 


INDUCTOR RF-CH-MLD 27UH 5Z .166DX.305LG 


28480 


9100-1623 


At tA3L4 


9100-2251 


0 


1 


INDUCTOR RF-CH-MLD 220NH 1 DX .105DX.26LG 


20480 


9100-2251 


At tASLS 


9100-2258 


7 


2 


INDUCTOR RF-CH-MLD 1.2UH lOZ .105DX.26LG 


204BO 


9100-2258 


A11ASL6 


9100-2253 


7 




INDUCTOR RF-CH-MLD 1 . 2UH 1 OX .105DX.26LC 


28480 


9100-2259 


At 1A3L7 


9100-0346 


0 


1 


INDUCTOR RF-CH-MLD 50NH 20X .105DX.26LG 


2B4CO 


9100-0346 


AllASLB 
At 1A3L9 
AtlASLt 0* 


9100-2261 


2 


1 


NOT ASSIGNED 
NOT ASSIGNED 

INDUCTOR RF-CH-MLD 2.7UH lOZ .105DX.26LG 


28480 


9100-2261 


AtlASLlli* 


9100-0368 


6 


1 


INDUCTOR RF-CH-MLD 330NH lOZ , 1 05DX . 26LG 


20400 


9100-0368 


AttASLia 


9100-2249 


6 


2 


INDUCTOR RF-CH-MLD 150NH lOX . 1 DSDX . 26LG 


28480 


9100-2249 


At 1A5Lt3 


9100-2250 


9 


1 


INDUCTOR RF-CH-MLD 180NH 10% .105DX.26LG 


20480 


9100-2250 


A11A5L14 


9100-2249 


6 




INDUCTOR RF-CH-MLD 150NH 10% .1D5DX.26LG 


28400 


9100-2249 


At tASqt 


1054-0247 


9 


3 


TRANSISTOR NPN SI TO-39 PD=1U FT=800MHZ 


20400 


1854-0247 


At tAsqs 


1054-0345 


8 


3 


TRANSISTOR NPN 2N5179 SI TO -72 PD*=200MU 


04713 


2N5179 


At t A3Q3 


1054-0247 


9 




TRANSISTOR NPN SI TO-39 PD=1W FT=800MHZ 


20400 


1854-0247 


AttA5Q4 


1055-0235 


7 


1 


TRANSISTOR J-FET N-CHAN D-MCDE T0-S2 SI 


204BD 


1855-0235 


At 1A5QS 


1853-0015 


7 


1 


TRANSISTOR PNP SI PD=200MW FT=500MHZ 


20400 


1853-0015 


A11A5Q<> 


1354-0345 


8 




TRANSISTOR NPN 2N3179 SI TO-72 PD=200MW 


04713 


EN5179 


At tASQ7 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


A1 1 A5QG 


1854 -0247 


9 




transistor NPN SI TO-39 PD^IU TT^BOOKHZ 


;2G-4eo 


1 054-0247 


At t A3R1 


2100-3383 


4 


1 


RESISTOR-TRMR 50 lOX C TOP-ADJ 1-TRN 


20400 


21 00-3303 


At tASR2 


0757-0394 


0 


5 


RESISTOR 51.1 IX .125W F TC=3+-190 


24546 


C4-1/8-T0-51R1-F 


At 1ASR3 


0698-3440 


7 


1 


RESISTOR 196 IX .125U F TC=0+-100 


24S46 


C4-1/B-TO-196H-F 


At tA5R4 


0698-0085 


0 




RESISTOR 2.61K IX .125W F TC=0+-100 


24546 


C4-1/'B-T0-2611-F 


At 1ASR5 


0757-0424 


7 




RESISTOR I.IK 1% .125W F TC=0+-100 


24546 


C4-1/9-T0-1101-F 


At tA3R6 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+~190 


24546 


C4-1/Q-TO -1001-F 


At 1A3H7 


0757-0278 


9 




RESISTOR t.78l< IZ .125U F TC=0+-100 


24546 


C4-1/8-TO-1701-F 


AttASNB 


0757-0796 


6 


1 


RESISTOR 02.5 IX .5U F TC=0«-100 


20480 


0757-0796 


At 1A3R9 


0757-0399 


5 


1 


RESISTOR 02,5 IX ,125U F TC=0+-100 


24S46 


C4- l/a-T0- 02R5-F 


At lASRt D 


0698-3457 


6 




RESISTOR 316K IX .125W F TC=Ot-10O 


28480 


0690-3457 


At tASRtt 


0757-0470 


3 




RESISTOR 162K IX .125U F TC=0>-100 


24546 


C4-l/a-T0~1623-F 


AttA5Rt2 
At tASRt3 


0698-7216 


3 




NOT ASSIGNED 

RESISTOR 147 IX .05W F TC=»0+-100 


24546 


C3-1/8-T0-147R-F 


At tA5Rt4 
At tASRlS 

J 


0757-0424 




1 


NOT ASSIGNED 

RESISTOR I.IK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-11O1-F 



•Indicates Factory Selected Value 
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TABLE! REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A11ASR16 


0737-0398 


4 


1 


RESISTOR 75 IX .125U F TC-D+-100 


24546 


C4- 1/8-T0-75R0-F 


A11A5R17 


0757--0'424 


7 




RESISTOR I.IK IX .125U F TC=0*-100 


24346 


C4 -1/8-TO-liai-F 


At 1A3R1B 


0757-0419 


o 


1 


RESISTOR 601 IX .125U F TC"0-»-100 


24546 


C4 ■1/B-T0-6B1R-F 


A1 1 A3R1? 


0737-0421 


4 


1 


RESISTOR 825 IX .125W F TC=0»-10D 


24546 


C4-1/3-T0-825R--F 


AT 1A5R20 


0690-7224 


3 


1 


RESISTOR 316 IX . 05U F TC«=0-»^-100 


24546 


C3-1/B-T0-316R-F 


A11A5R21« 


0698-7205 


0 


1 


RESISTOR 51.1 IX . 05W F TCaOt-100 


24546 


C3-1/8-T0-51R1-F 


A1 1 ASR22tt 


069B-7195 


7 


1 


RESISTOR 19.6 IX .05W F TC»0-»-100 


24346 


C3-1/0-TO-19R6-F 


All A5R23 


0690-0083 


0 


1 


RESISTOR 1.96K 1% . 1 25W F TC<=0-*-100 


24546 


C4-1/8-TO-1961-F 


A11ASR24 


0690-0004 


9 


1 


RESISTOR 2.15K IX .125U F TChO+'-IOO 


24546 


C4 ■l/B-T0-2t3t-F 


All ASR25 


0690-0082 


7 


2 


RESISTOR 464 IX .125U F TC=0*-100 


24346 


C4 -l/B-TO-4640 -F 


A1 1 A5R26 


0757-0280 


3 




RESISTOR IK IX .123U F TC=0'i-100 


24546 


C4- 1/0-TO- 1001-F 


A11A5R27 


0757-0394 


0 




RESISTOR 51.1 IX .125W F TC=0-i-100 


24346 


C4-1/8-T0-51R1-F 


At 1ASR2Q 


0698-0002 


7 




RESISTOR 464 IX .125W F TC"^0-t-100 


24546 


C4 1/0-T0-4640-F 


A1 1ASR29 


0690-7212 


9 


1 


RESISTOR 100 IX .05W F TC=^0+-1 00 


24346 


C3-1/0-TO-1OOR-F 


A1 1ASR30 


0737-0346 


2 


2 


RESISTOR 10 IX .125W F TC«0<-100 


24546 


C4-1/8-T0-10RO-F 


All A5R31 


0757-0420 


3 


1 


RESISTOR 750 IX .125U F TC=*0*-100 


24546 


C4 -l/B-TO-751 -F 


At 1A5R32 


0698-3439 


4 


2 


RESISTOR 170 IX .125U F TC=0■^-100 


24546 


C4- 1/8-TQ-17DR-F 


A11A3R33 


0737-0346 


2 




RESISTOR to IX .125W F TC=0*-100 


24546 


C4-1/Q-TO-10RO-F 


A1 1 A5R34 


0757-0280 


3 




RESISTOR IK IX .125M F TC=0t-100 


24546 


C4- 1/8-TD-lOOl-F 


At 1 A5R35 


0690-3439 


4 




RESISTOR 170 IX . 125U F TC=0+-100 


2AS46 


C4-l/8-Ta-176R-F 


A1 1A5R36 


0757-0394 


0 




RESISTOR 51.1 IX .125W F TC"0«-100 


24546 


C4- 1/G-T0-51R1-F 


A11A5R37 


0757-0394 


■1 




RESISTOR 54.1 IX .125W F TC=0+-100 


24546 


C4 -1/B-T0-51R1-F 


A1 tA5R30 


0757-0276 


7 


2 


RESISTOR 61.9 IX .125W F TC“0-f~100 


24546 


C4-1/B-T0-6192-F 


All ASR39 


0757-0276 


?! 




RESISTOR 61.9 IX .125W F TC=0*-100 


24546 


C4-1/8-T0-6192-F 


At tASRAO 


0757-0394 


0 ^ 




RESISTOR 51.1 IX . 125W F TC=0-i^-100 


24546 


C4-1/8-TC-51R1-F 


A1 1 ASR41 


0690-71 96 


0 ' 


1 


RESISTOR 21.5 IX . 05U F TC‘=0-*-100 


24546 


C3-l/8~TO-21R5-F 


AllASTPt 


1251-0600 


0 


2 


CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28400 


1251-0600 


A11A3TP2 


1251 -0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM- EtSC-SZ SQ 


20480 


1251-0600 



MISCELLANEOUS PARTS 



1200 •0173 5 2 IN3ULAT0R-XSTR DAP-GL 28AB0 1208-0173 

1203-0011 0 2 HEAT SINK TO-5/TO-39-C3 2B4B0 1205-0011 



•Indicates Factory Selected Value 
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FIGURE 1. A11A5 SAMPLER, PARTS IDENTIFICATION (1 OF 2) 



4 A11A5 






RF SECTION 



HP Part 
Number 



85660 

2200 

85660 

85660 

86701 

1205 

2200 

2200 

3050 

86701 



00024 

0165 

00034 

20088 

20009 

0011 

0103 

0111 

0105 

•00054 



Description 



Deck, YTO Loop Assembly 

Screw, Mach, 4-40, .25-IN LG, FLAT HD 

Cover, Housing (A1 1A5 Sampler) 

Stud, YTO Loop Assembly 
Housing, YTO Loop Assemby 
Heat Sink, To-5/To-39-CS 
Screw, Mach, 4-40, .25-IN LG, PAN HD 
Screw, Mach, 4-40, .5-IN LG, PAN HD 
Washer, Flat, .125-IN ID (For screw (8)) 
Spacer, Sampler 



Mfr. 

Code 


Manufacturer’s 
Part Number 




85660-00024 




2200-0165 


28480 


85660-00034 


28480 


85660-20088 


28480 


86701-20009 


28480 


1205-0011 


28480 


2200-0103 


28480 


2200-0111 


28480 


3050-0105 


28480 


86701-00054 



FIGURE 1 . A1 1 A5 SAMPLER, PARTS IDENTIFICATION (2 OF 2) 
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FIGURE 3. A1 1 A5 SAMPLER, COMPONENT LOCATIONS 
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RF SECTION 



A1 2 FRONT-PANEL INTERFACE, CIRCUIT DESCRIPTION 

A12 Front-Panel Interface contains the miscellaneous digital functions for interfacing with A15 Controller. 

Keyboard Matrix (A) 

The keyboard is organized as a matrix (rows and columns) of normally open SPST switches. The rows eu’e 
driven by U2 and U3. U6 functions as a key-down detector. Q2 and associated circuitry debounce the key 
switches, and U14B latches the key-down condition. U1 and U4 gate the key columns onto the Data Bus. By 
selectively enabling the key rows, A15 Controller can poll the keyboard. 

Oven Cold Sensor (B) 

When U22 senses the oven line is less than + 17V, it tells the Controller that oven is no longer cold. 

Rotary Pulse Generator (RPG) Control (C) 

UllB enables the RPG, allowing the pulses to be counted. UllA detects the direction of rotation of the RPG 
(rotation of the DATA knob on the front panel). U18 and U19 count the number of RPG pulses since the last 
RPG RESET. U28 provides a holdoff of about 200 msec, until service is requested, giving the instrument time to 
respond to the last request and to continue to sweep before the next request occurs; that is, to give the operator 
visual feedback. 

Service Request (D) 

This circuit encodes the various requests for service for Ali5 Controller. 

U24 encodes the service request. U27 is a ch 2 mge detector (HXRF or LRMT), and U25 latches these changes. 
U14A detects and latches the falling edge of HSWP. 

U16B asserts LSTP, which stops A15 Controller (puts it in idle) when set by a pulse from U13. U13 also 
provides the reset pulses for clearing the request latches U14A, U14B, U16A, U25A, and U25B. U16B is cleared 
by any pending request (that is, it restarts A15 Controller) by U24. 

Q3 pulls HSWP low whenever a request is pending. 

U12 gates the encoded request and also places HXRF or LHBZ on the Data Bus. 

M/N Storage (E) 

U26 and U29 store the numbers for the M/N Phase-Lock Loop. 

Phase-Lock Flags (F) 

Each flag can be enabled (interrogated) or all flags can be enabled. U30 and U32 provide the logic, and U20 
stores the state of the enabled flags. 

Address Decoder (G) 

U7, UlO and U33 decode the address lines, enabling the appropriate ICs to gate or store data for the Data Bus. 

Attenuator Correction Rom (H) 

U8 is a PROM (progr 2 unmable read-only memory) that contains the attenuation errors (calibration data) of the 
RF Attenuator. 
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Control Lines (I) 

U9 controls certain mainframe functions, such as turning off the internal reference oscillator (HSTD). 

Options (J) 

U21 gates the Options jumpers onto the data bus. 
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TABLE 1. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


_on\ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A12 


85660-60211 


3 


1 


BOARD ASSEMBLY, FRONT PANEL INTERFACE 


28480 


85660-6021 1 


A12C1 


0180-0197 


8 


3 


CAPACITOR-FXD 2.2UF+-10X 20UDC TA 


56209 


150D225X9020A2 


A12C2 


0100-0197 


8 




CAPAClTOa-FXD 2.2UF+-10X 20VDC TA 


56209 


150D225X9020A2 


A1 2C3 


0180-0197 


a 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


150D225X902QA2 


A12C4 


0160-4835 


N 


1 


CAPACITOR-FXD ,1UF •►-lOX 50VDC CER 


28480 


3160 -4835 


A12C3 


0160-4092 


m 


1 


CAPACITOR-FXD lUF *-Z0X 25UDC CER 


234D0 


0160:4872 


A12C6 


0100-0373 


H 


1 


CAPACITOR-FXD .68UF»-10% 35VDC TA 


56209 


150D634X9035A2 


A12C7 


0160-4032 


D 


1 


CAPACITOR-FXD ,01UF +-10X lOOVDC CER 


28480 


0160-4832 


Atacs 


0160-4574 


1 


3 


CAPACITOR-FXD tOOOPF +-10X lOOVDC CER 


2848 D 


0160-4574 


A12C9 


0160-4574 


1 




CAPACITOR-FXD lOOOPF +-10X lOOODC CER 


28400 


0160-4574 


AI2C1 0 


0160-0571 


0 


1 


CAPACITOR-FXD 470PF +-20X lOOVDC CER 


28400 


0160-0571 


At2Cn 


0160-4574 


1 




CAPACITOR-FXD lOOOPF +-10X lOOVDC CER 


28480 


0160-4574 


A12CR1 


1901-0040 


1 


3 


DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A12CR2 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2N3 LO-35 


28480 


1901-0040 


A12CR3 


1901 -0040 


1 




DIODE-SWITCHING 30V SOMA 2NG DO-35 


28480 


1901-0040 


A12CRA 


1901-0518 


8 


2 


DIODE-SM SIG SCHOTTKY 


28400 


19C1-051O 


AtaCRS 


1901- D51B 


8 




DIODE-SM SIG SCHOTTKY 


20480 


1901-0518 


A12L1 


0O558-B0C11 


6 


1 


FILTER COIL BLUE 


28480 


08550-80011 


A12Q1 


1054-0404 


D 


3 


TRANSISTOR NPN SI TO-IQ PD«=360MW 


28480 


1054-0404 


A12Q2 


1054-0404 


0 




TRANSISTOR NPN SI TD-18 PD“360MU 


28480 


1854-0404 


A12(]3 


1054-0404 


0 




TRANSISTOR NPN SI TO-10 PD«=360MW 


28480 


1054-0404 


A12Rt 


0690-7201 


2 


1 


RESISTOR 75K 2X . 05U F TC=0+-100 


24546 


C3-1/B-T0-75O2- G 


A12R2 


0698-7260 


5 


2 


RESISTOR 21. 5K IX . 05W F TC=0+-100 


24546 


C3-1/8-T0-21S2-F 


A12R3 


0698-7251 


6 


1 


RESISTOR 4.22K IX ,05W F TC=0+-100 


24546 


C3-t/e-T0-4221-F 


A12R4 


0698-7272 


1 


1 


RESISTOR 31. 6K IX . 05W F TC°0+-100 


24546 


C3-1/B-T0-3162-F 


A12RS 


0690-7260 


7 


5 


RESISTOR lOK IX .OSW F TC=0+-100 


24546 


C3- 1/0-TO-1DO2-F 


A12R6 


0690 -7260 


7 




RESISTOR 1 OK IX . 05U F TC=0 *--10D 


24546 


C3-1/B-TO-1032-F 


A1 2R7 


0698-7268 


3 




RESISTOR 21. 5K IX .OSW F TC=0+-1CO 


24546 


C3- 1/B-T0-2152-F 


A12R8 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0«~100 


24546 


C4-1/8-TO-1002-F 


A1 2R9 


0757-0442 


9 




RESISTOR lOK IX .125W F TC«=0+-100 


24546 


C4-1/0-TO-1OO2-F 


A12R10 


0757 0442 


9 




resistor 1 ok IX .125W F TC»0>-100 


24546 


C4-1/B-TO-1002-F 


At2Rl1 


0757-0442 


9 




RESISTOR lOK IX .12SW F TC=0-*-100 


24546 


C4-1/9-T0-1002-F 


A12R12 


0737-0442 


9 




RESISTOR lOK IX . 1 2SW F TC“0+-100 


24346 


C4-1/8-TO-10D2-F 


A12R13 


0698-7243 


6 




RESISTOR 1.96K IX . 05U F TC>=0+-10(1 


24S46 


C3-1/8-TO -1961-F 


A12R14 


0690-7243 


6 




RESISTOR 1.96K IX .OSW F TC“<0*-100 


24546 


C3-1/B-T0-1961-F 


A1 2R1S 


0698-7243 


6 




RESISTOR 1.96K IX . OSW F TC=0+-1QO 


24546 


C3-1/0-T0-1961-F 


A12R16 


0690-7243 


6 




RESISTOR 1.96K IX . OSW F TC“0+-100 


24S46 


C3-1/8-T0-1961-F 


A1 2R17 


0698-7236 


7 


2 


RESISTOR IK IX . OSW F TC=0+-100 


24546 


C3- 1/0-TQ-lOOl-F 


A12R18 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1 /B-TO-1 002-F 


A12R19 


0696-7243 


6 




RESISTOR 1.96K IX . OSW F TC=0+-100 


24546 


C3-1/B-T0-1961-F 


A12R20 


0757-0442 


9 




RESISTOR IDK IX .125W F TC=0*-100 


24546 


C4 l/e-TO-1002-F 


AtZR2l 


0690-7260 


7 




RESISTOR lOK IX .05W F TC=0*-100 


24546 


C3- 1/8-TO-1002-F 


A12R22 


0690-7260 


7 




RESISTOR lOK IX . OSW F TC=3+-100 


24546 


C3-l/8-Ta-1002 F 


A12R23 


0698-7243 


6 




RESISTOR 1.96K IX . C5W F TC=0+-100 


24546 


C3-1/8-T0-1961-F 


A12R24 


0690-7260 


7 




RESISTOR lOK IX . OSW F TC=0+-100 


24546 


C3-1/8-T0-1 002-F 


A12R23 


0G98-72A3 


6 


1 


RESISTOR I.9GK IV. .OSW F TC-0+-100 


24546 


C3-1/8-T0-1961-F 


A12R26 


0737-0442 


9 




RESISTOR lOK IX .125W F TC=3+-10a 


24546 


C4 -l/e-TO-lOOZ-F 


A1 2R27 


0698-0083 


e 


2 


RESISTOR 1.96K IX .12SW F TC-0+-100 


24546 


C4-1/8-T0-1961-F 


At2R28 


0690-3454 


3 


1 


RESISTOR 215K IX .125W F TC=0+-100 


24546 


C4-1/8-T0 -2153-F 


A12R29 


0698-7243 


6 




RESISTOR 1.96K IX .05W F TC=0+-100 


24546 


C3-1/8-TO-1961-F 


A12R30 


0690-0303 


8 




RESISTOR 1.96K IX .125U F TC=0»-100 


24546 


C4-1/8-TO-1961-F 


A1 2R31 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/B-T0-iar,2-F 


A12R32 


0690-7236 


7 




RESISTOR IK IX . OSW F TC=0i-100 


24546 


C3 -1/3-TO-lOOl-F 


A12R33 


0698-7217 


4 


1 


RESISTOR 162 IX . OSW F TC=0+-100 


24546 


C3 -1/8-TO-162R- F 


A12TP1 


1251-5177 


6 


3 


CONNECTOR-SGL CONT PIN . 331 -IN-BGC-3Z 


28480 


1251-5177 


At2TP2 


1231-5177 


6 




CONNECTOR-SGL CONT PIN . 031 -IN-BSC -S7. 


28400 


1251-5177 


A121P3 


1251 -5177 


6 




CONNECTOR-SGL CONT PIN . 03,1-1N-BGC-S2 


28480 


1251-5177 


A12U1 


1020-1491 


6 


3 


IC BFH TTL LG NON-INV HEX 1-lNP 


01295 . 


SN74LS367AN 


A 12112 


1820-1196 


0 


6 


IC FF TTL LS D -TYPE POS- EDGE-TR IG COM 


01275 


SN74LS174N 


A12U3 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A12U4 


1020-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


01295 


GN74LS367AN 


At 2U5 


1010-0206 


0 


2 


NETWORK -REG 0-SIPlO.OK OHM X 7 


01121 


2084103 


A12U6 


1020-1237 


2 


1 


IC GATE TTL LG NAND B-INP 


01295 


SN74LS30N 


A12U7 

A12U8 


1020-1202 


7 


1 


IC GATE TTL LS NAND TPL 3-INP 

P/0 A6A2 NOT SEPARATELY REPLACEABLE 


01295 


SN74LS10N 


A12U9 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A12U10 


1020-1216 


3 


3 


IC DCDR TTL LS 3-T0-8-LINE 3-lNP 


01295 


SNV4LS13BN 


A1 2UI 1 


1820-1112 


8 


3 


IC FF TTL LS D-TYPE POS-EDGE-TRIG 


01295 


SN74L374AN 


A12U12 


1820-1492 


7 


1 


IC BFR TTL LS INV HEX 1-lNP 


01295 


SN74LS360AN 


A12U13 


1820-1216 


3 




IC DCDR TTL LS 3-TO-0-LINE 3-INP 


01295 


SN74LS138N 


A12U14 


1020-1112 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG 


01295 


BN74LS74AN 


A12U1S 


1820-1199 


1 


2 


IC INV TTL LS HEX 1-INP 


01295 


SN74LS04N 



'"Indicates Factory Selected Value 
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Reference 

Designation 


HP Part 
Number 


A12LI16 


1820-1112 


A12U17 


1£)20-1199 


A12U18 


1020-2270 


A12U19 


1820-2270 


A12U20 


1820-1196 


A12U21 


1820-1491 


A12U22 


1826-0161 


A12U23 


1820-1425 


A12U24 


1820-0987 


A12U2S 


1820-1440 


AI2U26 


1Q20-1196 


A12U27 


1820-1211 


A12U20 


1026-0130 


A12U29 


1020-1196 


A12U30 


1820-1210 


A12U31 


1810-0206 


A12U32 


1820-1210 


A12U33 


1820-1 216 


A12U1 




A12U2M 


0757-0346 




Description 



IC FF TTL LS D-TYPE POS-EDtE-TR IG 
IC INV TTL LS HEX 1-INP 
IC CNTR TTL LS DIN UP/DOWN SYNCHRO 
1C CNTR TTL LS BIN UP/DOWN SYNCHRO 
1C FF TTL LS D-TYPE POG-EDGE-TRIG COM 

1C BFR TTL LS NON- INV HEX 1-lNP 
1C OP ANP GP QUAD 14-DIP -P PKG 
IC BCHMITT-TRIG TTL LS NAND QUAD 2-INP 
IC ENCDR TTL L 8-INP 
IC LCH TTL LS QUAD 

IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 
IC CATE TTL LS EXCL-OR QUAD 2-INP 
IC TIMER TTL MONO/ASTBL 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC GATE TTL LS AND-OR-INV DUAL 2-lNP 

NETWORK-RES B-SIPIO.OK OHM X 7 
IC GATE TTL LS AND-OR-INU DUAL 2-INP 
IC DCDH TTL LS 3-T0-8-HNE 3-INP 

NOT ASSIGNED 

RESISTOR 10 IX .125U F TC=0«-100 
MISCELLANEOUS PARTS 




Mfr Part Number 



GN74LS74AN 

SN74LS04N 

AM25LS2567DC 

AM25LS2569DC 

SN74LS174N 

SN74LS367AN 

MLM324P 

SN74LG132N 

93L18PC 

SN74L5279N 

SN74LS174N 

SN74LSB6N 

NE553P 

SN74LS174N 

EN74LSS1N 

2QOA103 

GN74LS51N 

GN74LS13EN 



C4-1/S-T0-10R0-F 



1200-0812 

4040-0749 

4040-0750 



SOCKET-IC 16-CONT DIP DIP- SLDR 
EXTR PC BD BRN 
EXTR PC BD RED 



1200-0812 

4040-0749 

4040-0750 
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KEYBOARD MATRIX 
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RF SECTION 




FIGURE 4. A12 FRONT-PANEL INTERFACE, COMPONENT LOCATIONS 



A12 13 































RF SECTION 



TABLE 2. MNEMONICS LISTING FOR RF SECTION 




Mnemonic 


Active 

State 


Description 


Mnemonic 


19 


Description 


ADR0-4 




Address Bits 0 through 4 


LDAS 


LOW 


DAC Strobe 


ATN* 


LOW 


Attention Tl-ue 


LDSR 


LOW 


Digital Storage Ready 


BATT 




Battery 


LHBZ 


LOW 


HP-IB Input Buffer from Main 


BFC ON 




Filter Capacitor IN 






Processor Full 


DAV* 


LOW 


Data Valid 


LIDA0-15 


LOW 


Instruction, Data and Address 


DIOl-8 


LOW 


HP-IB Data Input/Output Bits 






Bus Bits 


DS0-3 


HIGH 


fiProcessor Inputs/Output 


LIPS 


LOW 


Instrument Preset 






Device Select Bits 


LLED 


LOW 


LED Strobe 


EOI* 


LOW 


End or Identify 


LMNE 


LOW 


M/N Output Enable 


HLE2 


HIGH 


Phase Lock Loop 2 Lock Enable 


LREQ 


LOW 


Word Ready from HP-IB 


HLEY 


HIGH 


YTO Lock Enable 






Processor 


HOVH 


HIGH 


Oven Cold 


LRMT 


LOW 


Remove (High = Local) 


HPON 


HIGH 


Power ON to IF-Display Section 


LROMl-3 


LOW 


Enable ROM 3-State Outputs 


HPUP 


HIGH 


Power Up 


LRTL 


LOW 


Local Button Pushed 


HS1.2 




Handshake 1 , 2 


LSAS 


LOW 


Scan Attenuator Strobe 


HSTD 


HIGH 


10 MHz Standard ON 


LSBY 


HIGH 


Standby 


HSTM 


HIGH 


START Memory 


LSOB 


LOW 


Stay Off Bus 


HSWP 


HIGH 


Sweeping 


LSRQ 


LOW 


Service Request 


HULl 


HIGH 


Phase Lock Loop 1 or 3 


LSTP 


LOW 


Stop A15 Controller 






Unlocked 


LSTS 


LOW 


Scan Time Strobe 


HUL2 


HIGH 


Phase Lock Loop 2 Unlocked 


LTGR 


LOW 


Tracking Generator Request 


HULH 


HIGH 


Heterodyne Oscillator 


LTIO 


LOW 


IF-Display Section I/O Strobe 






Unlocked 


LWRT 


LOW 


Write Memory 


HULM 


HIGH 


M/N Unlocked 


LYSP 


LOW 


YTO Span 


HULR 


HIGH 


REF Unlocked 


Ml -5 




M/N Loop-M Inputs 


HULY 


HIGH 


YTO Unlocked 


MAR0-10 




Memory Address Bits 


HXRF 


HIGH 


External Reference 


Nl-6 




M/N Loop-N Inputs 


HYGH 


HIGH 


YTO Loop Gain High 


NDAC* 


HIGH 


Data Accepted 


IFC* 


LOW 


Interface Clear 


NRFD* 


HIGH 


Ready for Data 


IOB0-15 


HIGH 


Instrument Bus Data Bits 


PDB0-7 


HIGH 


jiProcessor Data Bits 


KC0-7 




Key Columns 0 through 7 


REN* 


LOW 


Remote Enable 


KR0-11 




Key Rows 0 through 1 1 


RPGl 




Rotary Pulse 


LADR 


LOW 


Address LED ON 


RPG2 




Generator Lines 


LANR 


LOW 


Analog Reset 


SATl 




Scan Integer 


LAOS 


LOW 


Aux Out Strobe 


SAT2 




Attenuator 


LBIO 


LOW 


RF Section I/O Strobe 


SRQ* 


LOW 


Service Request 


LCKl - 5 


LOW 


Strobes for PLLl , 2, 3 


SWl 




Switch 1 


LCSl-8 


LOW 


Chip Select for ROMs 


SW2 




Switch 2 


* HP-IB Mnemonics 
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A15 Controller 




HP 8566B Option 002 



Supplement 

Description 

What This Supplement 
Is For 



How to Use This 
Supplement 



What is Option 002 



This supplement provides troubleshooting and repair information 
unique to the HP 8566B Option 002. The combination of this 
supplement and your instrument’s standard documentation, including 
the Option 915 service documentation, will provide a complete and 
accurate set of documentation for an HP 8566B Option 002. 

This supplement is to be used in conjunction with the 8566B 
Troubleshooting and Repair Manual, HP part number 85660-90210 or 
08566-90042. Insert the following pages after the A15 tab in either of 
these manuals. 

This option provides faster processing of data, thus increasing the 
speed of measurement. This decreases the measurement time by as 
much as half that of a standard HP 8566B when performing some of 
the common spectrum analyzer measurements. 

A standard HP 8566B can be retrofitted to an Option 002 by 
installing a Turbo retrofit kit (HP 8566B Option R02). 

An HP 8566A can be retrofitted to an 8566B Option 002 by 
installing the 8566AB Option 002, A to B retrofit kit. 



1 



HP Part Number 85660-60382 
A15 Controller (Option 002 only) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part 
Number 


A15 


85660-60382 


9 


1 


BOARD ASSEMBLY, CONTROLLER 
(Option 002 only) 


28480 


85660-60382 


A15BT1 


1420-0331 


3 


1 


BATTERY 3.68V 1.75A-HR LITHIUM THIONYL 




15-51-04-410-000 


A15C1 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VOC +-20X CER 


04222 


SA105C103MAAH 


A15C2 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VOC +-20X CER 


04222 


SA105C103MAAH 


A15C3 


0160-4554 


7 


1 


CAPACITOR-FXO O.OluF 50 VOC +-20% CER 


04222 


SA105C103MAAH 


A15C4 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VOC +-20X CER 


04222 


SA105C103MAAH 


A15C5 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VOC +-20X CER 


04222 


SA105C103HAAH 


A15C6 


0160-4554 


7 


1 


CAPACITOR-FXO O.OluF 50 VOC +-20X CER 


04222 


SA105C103HAAH 


A15C7 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VOC +-20X CER 


04222 


SA105C103HAAH 


A15C8 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VOC +-20X CER 


04222 


SA105C103MAAH 


A15C10 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VOC +-20X CER 


04222 


SA105C103HAAH 


A15C11 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


A15C12 


0160-4554 


7 


1 


CAPACITOR-FXO O.OluF 50 VOC +-20X CER 


04222 


SA105C103MAAH 


A15C13 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VDC +-20X CER 


04222 


SA105C103HAAH 


A15C15 


0160-4554 


7 


1 


CAPACITOR-FXO O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


A15C17 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


A15C18 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


A15C19 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


AISC20 


0160-4554 


7 


1 


CAPACITOR-FXO O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


A15C22 


0160-4554 


7 


1 


CAPACITOR-FXD O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


A15C23 


0160-4554 


7 


1 


CAPACITOR-FXO O.OluF 50 VDC +-20X CER 


04222 


SA105C103MAAH 


A15C24 


0160-4574 


1 


1 


CAPACITOR-FXD lOOOPF +-10X lOOVDC CER 


04222 


SA101C102KAAH 


A15C25 


0160-4535 


4 


1 


CAPACITOR-FXD lUF +-10X 50VDC CER 


04222 


SR305C105KAAH 


A15C29 


0160-4801 


7 


1 


CAPACITOR-FXD lOOPF +-5X lOOVDC CER 0+-3 


04222 


SA102A101JAAH 


A15C30 


0160-4832 


4 


1 


CAPACITOR-FXO .OIUF +-10X lOOVDC CER 


04222 


SA101C103KAAH 


A15C31 


0160-4808 


4 


1 


CAPACITOR-FXD 470PF +-5X lOOVDC CER 0+-3 


04222 


SA101A471JAAH 


A15C32 


0180-2207 


5 


1 


CAPACITOR-FXD 100UF+-10X lOVDC TA 


56289 


1500107X9010R2-OYS 


A15C34 


0160-4801 


7 


1 


CAPACITOR-FXD lOOPF +-5X lOOVDC CER 0+-3 


04222 


SA102A101JAAH 


A15CR3 


1901-0518 


8 


1 


DIODE-SCHOTTKY SM SI6 


28480 


1901-0518 


AlSDSl 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A15DS2 


1990-0958 


7 


1 


LED-LAMP IF-7MA-MAX BVR=5V 


28480 


HLMP-1700 


A150S3 


1990-0958 


7 


1 


LED-LAMP IFo7MA-MAX BVR=5V 


28480 


HLMP-1700 


A150S4 


1990-0958 


D 


1 


LED-LAMP IF=7MA-MAX BVR-5V 


28480 


HLMP-1700 


A1S0S5 


1990-0958 


11 


1 


LED-LAMP IF-7MA-MAX BVR=5V 


28480 


HLMP-1700 


A150S6 


1990-0958 


H 


1 


LED-LAMP IF=7MA-MAX BVR«5V 


28480 


HLMP-1700 


A150S7 


1990-0958 


7 


1 


LED-LAMP 1F=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A15DS8 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A15DS9 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A15DS10 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR>=5V 


28480 


HLMP-1700 


A15DSI1 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A15DS12 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A150S13 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A15DS14 


1990-0958 


7 


1 


LED-LAMP IF=7MA-MAX BVR=5V 


28480 


HLMP-1700 


A15E1 


1251-4787 


2 


1 


SHUNT-DIP 8 POSITION DUAL INLINE PKG 


00779 


435704-8 


A15J1 


1251-5926 


3 


1 


CONN-POST TYPE . 100-PIN-SPC6 50-C0NT 


18873 


67997-650 


A15J2 


1251-5905 


8 


1 


CONN-POST TYPE . 100-PIN-SPCG 24-CONT 


18873 


67997-624 



*Indicates factory-selected value 
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HP Part Number 85660-60382 
A15 Controller (Option 002 only) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part 
Number 




1200-0607 


0 


1 


16-PIN IC SOCKET 


00779 


641600-l/TUBED 2-641600 




1251-5619 


1 


1 


CONN-POST TYPE . 100-PIN-SPC6 4-CONT 


18873 


68000-604 


A15L1 


9140-0875 


4 


1 


INDUCTOR 80uH lOX 


28480 


9140-0875 


A15MP1 


1400-1267 


4 


1 


HOLOER-BAT .531-.656-0IA FOR AA CELLS ! 


91833 


91 


A15MP3 


1480-0073 


6 


2 


PIN-ROLL .062-IN-DIA .25-IN-L6 BE-CU i 

1 


72962 


99-012-062-0250 


A15MP4 


4040-0749 


4 


1 


EXTR-PC 80 BRN POLYC .062-IN-BD-THKNS 1- 


28480 


4040-0749 


A15MP5 


4040-0753 


Q 


1 


EXTR-PC BO 6RN POLYC .062-IN-BD-THKNS 1- 


28480 


4040-0753 


A15MP6 


0361-0026 


6 


1 


RI VET-SEMITUB OVH .0890IA .125LG 


12014 


R-4008-1/8 


A15HP11 


1200-0567 


1 


1 


SOCKET-IC 28-CONT DIP OIP-SLDR 


00779 


2-641605-1 


A15Q1 


1854-0477 


7 


1 


TRANSISTOR NPN 2N2222A SI TO-18 PD-500MW 


04713 


2N2222A 


A15Q2 


1853-0213 


7 


1 


TRANSISTOR PNP 2N4236 SI TO-5 PD=1W 


04713 


2N4236 


A15R2 


0757-0442 


9 


1 


RESISTOR lOK +-1X .125W TF TC-0+-100 


2M627 


CRB14 OR CRB25 


A15R3 


0698-3157 


3 


1 


RESISTOR 19. 6K IX .125W TF TC»D+-100 


2M627 


CRB14 OR CRB25 


A15R4 


0698-3260 


9 


1 


RESISTOR 464K IX .125W TF TC=0+-100 


2M627 


CRB14 OR CRB25 


A15R5 


0757-0280 


3 


1 


RESISTOR IK -^IX .125W TF TC=0+-100 


2M627 


CRB14 OR CRB25 


A15R6 


0757-0442 


9 


1 


RESISTOR lOK *-lX .125W TF TC=04~100 ^ 


2M627 


CRB 14 OR CRB25 


A15R7 


0757-0442 


9 


1 


RESISTOR lOK +-1X .125W TF TC-0+-100 1 


2M627 


CRB 14 OR CRB25 


A15R8 


0757-0442 


9 


1 


RESISTOR lOK +-1X .125U TF TC=0+-100 


2M627 


CRB 14 OR CRB25 


A15R9 


0698-3260 


9 


1 


RESISTOR 464K IX .125W TF TC=0+-100 


2M627 


CRB14 OR CRB25 


A15R10 


0757-0280 


3 


1 


RESISTOR IK +-1X .125W TF TC=0+-100 


2M627 


CRB14 OR CRB25 


A15R11 


0757-0280 


3 


1 


RESISTOR IK +-1X .125W TF TC=0+-100 


2M627 


CRB 14 OR CRB25 


A15R12 


0757-0401 


El 


1 


RESISTOR 100 +-1X .125W TF TC=0+-100 


2M627 


CRB14 OR CRB25 


A15R13 


0698-3440 


7 


1 


RESISTOR 196 IX .125W TF TC=0+-100 


2M627 


CRB14 OR CRB25 


A15R14 


0757-0401 


0 


1 


RESISTOR 100 +-1X .125W TF TC=0+-100 . 


2M627 


CRB14 OR CRB25 


A15R18 


0757-0280 


3 


1 


RESISTOR IK >*-lX .125W TF TC=0+-100 


2M627 


CRB14 OR CRB25 


A15R19 


0698-3155 


1 


1 


RESISTOR 4.64K IX .125U TF TC»0+-100 


2H627 


CRB14 OR CRB25 


A15R21 


0698-7212 




1 


RESISTOR 100 +-1X .05W TF TC-0+-100 


19701 


5063J 


A15SU1 


3101-2197 




1 


SWITCH-DIP RKR 6-lA 0.05A 30VDC 


81073 


76YY2346S 


A15TP1 


1252-0569 




1 


CONN-POST TYPE . 150-PIN-SPC6 9-CONT 


00779 


87221-8 


A15TP2 


1251-8427 




1 


CONN-POST TYPE . 150-PIN-SPC6 5-CONT 1 


00779 


87221-4 


A15U1 


1810-0446 


8 


1 


NETWORK-RES 8-SIP 1.5K OHM X 7 ' 


11236 


750-81 


A15U2 


1810-0446 


8 


1 


NETWORK-RES 8-SIP 1.5K OHM X 7 ' 


11236 


750-81 


A15U3 


1810-0446 


8 


1 


NETWORK-RES 8-SIP 1.5K OHM X 7 


11236 


750-81 


A15U4 


1820-1197 


11 


1 


IC GATE TTL LS NAND QUAD 2-INP 


01295 


SN74LS00N 


A15U5 


1820-3401 


I 


1 


IC BFR TTL ALS OR QUAD 2-INP 


01295 


SN74ALS1032AN 


A15U6 


1820-2548 


1 


1 


IC-GENERAL PURPOSE INTERFACE BUS ADAPTER 


01295 


TMS9914ANL 


A15U7 


1820-1199 


H 


1 


IC INV TTL LS HEX 1-INP 


01295 


SN74LS04N 


A15U8 


1820-1216 


3 


1 


IC DCDR TTL LS 3-T0-8-LINE 3-INP 


01295 


SN74LS138N 


A15U9 


1820-3449 


8 


1 


IC-PARALLEL INTERFACE/T1MER/8MHZ/MC68000 


04713 


MC68230L8 


A15U10 


1820-2102 


8 


1 


IC LCH TTL LS D-TYPE OCTL 


01295 


SN74LS373N 


A15U11 


1820-1997 


H 


1 


IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 


01295 


SN74LS374N 


A15U12 


1820-3590 




1 


IC GATE TTL LS OR QUAD 2-INP ■ 


28480 


1820-3590 


A15U13 


1820-1203 


8 


1 


IC GATE TTL LS AND TPL 3-INP i 


01295 


SN74LS11N 


A15U14 


1818-3335 


6 


1 


IC CMOS 65536 (64K) STAT RAM lOO-NS 3[S 


28480 


1818-3335 


A15U15 


1818-3335 


6 


1 


IC CMOS 65536 (64K) STAT RAM lOO-NS 3fS 


28480 


1818-3335 


A15U17 


1818-3335 


6 


1 


IC CMOS 65536 (64K) STAT RAM 100-NS 3^S 


28480 


1818-3335 


A1SU18 


1818-3335 


6 


1 


IC CMOS 65536 (64K) STAT RAM lOO-NS 3rS 


28480 


1818-3335 
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HP Part Number 85660-60382 
A15 Controller (Option 002 only) 



Reference 

Designation 


HP Part 
Number 


DO 


Qty 


Description 


Mfr 

Code 


Mfr Part 
Number 




85660-80221 


7 


1 


1C 16R4 PAL PRGHD 


28480 


85660-80221 




1810-0205 


7 


1 


NETWORK-RES 8-SIP 4. 7K OHM X 7 


11236 


750-81 


A15U22 


1820-2024 


3 


1 


IC DRVR TTL LS LINE DRVR OCTL 


01295 


SN74LS244N 


A15U23 


1810-0394 


5 


1 


NETWORK-RES 8-SIP 6. 8K OHM X 7 


11236 


750-81 


A15U24 


1820-1851 


2 


1 


IC ENCDR TTL LS 


01295 


SN74LS148N 


A15U25 


1810-0205 




1 


NETWORK-RES 8-SIP 4.7K OHM X 7 


11236 


750-81 


A1SU26 


1820-6516 




1 


IC-16 BIT MICROPROCESSOR /16 MHZ 


28480 


1820-6516 


A15U27 


1820-2772 


8 


1 


IC FF CM0S/74HC J-K NEG-ED6E-TR16 PRESET 


28480 


1820-2772 


A15U28 


1820-1281 




1 


IC OCDR TTL LS 2-T0-4-LINE DUAL 


01295 


SN74LS139AN 


A15U29 


1810-0205 




1 


NETWORK-RES 8-SIP 4. 7K OHM X 7 


11236 


750-81 


A15U30 


1820-3513 




1 


IC-INTERFACE XCVR BCD UP/OOWN INSTRUMENT 


27014 


DS75161AN 


A15U31 


1820-3431 




1 


IC- INTERFACE XCVR BCD UP/OOWN INSTRUMENT 


27014 


DS75160AN 


A15U32 


1820-2675 




1 


IC TRANSCEIVER TTL LS BUS OCTL 


01295 


SN74LS646NT 


A15U33 


1810-0279 


5 


1 


NETWORK-RES 10-SIP 4. 7K OHM X 9 


11236 


750-101 


A15U34 


1820-1997 




1 


IC FF TTL LS D-TYPE P0S-ED6E-TRIG PRL-IN 


01295 


SN74LS374N 


A15U3S 


1820-1112 




1 


IC FF TTL LS D-TYPE POS-EDGE-TRI6 PRESET 


01295 


SN74LS74AN 


A15U36 


1820-2675 




1 


IC TRANSCEIVER TTL LS BUS OCTL 


01295 


SN74LS646NT 


A15U37 


85660-80217 




1 


EPROM PRGMD 


28480 


85660-80217 


A1SU38 


85660-80219 


3 


1 


EPROM PRGMD 


28480 


85660-80219 


A15U39 


85660-80218 


2 


1 


EPROM PRGMD 


28480 


85660-80218 


A1SU40 


85660-80220 


6 


1 


EPROM PRGMD 


28480 


85660-80220 


A15U41 


1810-0344 


5 


1 


NETWORK-RES 10-SIP 6.8K OHM X 9 


11236 


750-101 


A15U42 


85660-80070 


□ 


1 


IC1618 PAL PRGMD 


28480 


85660-80070 


A15U43 


1826-0759 


R 


1 


IC COMPARATOR GP QUAD 14-DIP-C PKG 


04713 


LM339J 


A15U44 


1810-0205 


mm 


1 


NETWORK-RES 8-SIP 4. 7K OHM X 7 


11236 


750-81 


A15U45 


1820-3562 




1 


IC BFR TTL ALS INV HEX 


01295 


SN74ALS1005N 


A15U46 


1810-0205 


H 


1 


NETWORK-RES 8-SIP 4. 7K OHM X 7 


11236 


750-81 


A15U47 


1820-3590 




1 


IC GATE TTL LS OR QUAD 2-INP 


28480 


1820-3590 


A15Y1 


1813-0196 


1 


1 


CLOCK-OSCILLATOR-CRYSTAL 14 . 7456-MHZ 


28480 


1813-0196 


A15Y1 


1813-0129 


0 


0 


CLOCK-OSCILLATOR -XT AL 14, 7456-MHZ 0.01% 
(ALTERNATE PART FOR 1813-0196) 


00815 


HS-100(14.7456MHZ) 



^Indicates factory-selected value 
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RF SECTION 



A1 5 CONTROLLER, CIRCUIT DESCRIPTION 



The A15 Controller performs the main control functions of the spectrum analyzer. The board includes a 16-bit 
microprocessor (the instrument’s main processor), read-only memory (ROMs), random-access memory 
(RAMs), and HP-IB circuitry. 

The schematic shows how the main processor, memory, HP-IB, and other circuits on the A15 Controller are 
interconnected via the microprocessor’s 23-bit address bus and the 16-bit data bus. To control signal flow on 
these buses, various signals must be derived from the address bus signals and the microprocessor’s remeuning 
output signals. These control signals are generated by two programmable-array-logic integrated circuits (PALs) 
and other discrete logic (R/W DECODE, ADDRESS DECODER AND DTACK, ADDRESS DECODE, and 
LTIO/LBIO blocks). The signals are used by the microprocessor to control data flow and address decoding on 
the A15 Controller and to control signal flow over the Instrument Bus. 

The 16-bit, 8 MHz MC68(XX) microprocessor receives input through the front panel keyboard or from HP-IB, 
performs the necessary decoding and calculations, and outputs the proper control signals to execute a specific 
spectrum analyzer operation. Typical main processor tasks include phase-locking the YTO, selecting the correct 
sweep time and frequency sp 2 m, setting the IF-Display Section resolution bandwidth and sensitivity, and display- 
ing the current control settings on the CRT through the A3 Digital Storage Section. Instructions that teU the 
microprocessor how to accomplish these tasks, the firmware, are stored in ROMs located on the A15 Control- 
ler. In addition, custom commands and programming can be downloaded into RAM, permitting specialized 
operation without requiring a dedicated controller. 

The microprocessor performs a brief power-on pretest (POP) at instrument turn-on, verifying operation of 
critical circuits and lighting front-panel check LEDs I and II. In addition, LEDs located on the top edge of the 
A15 Controller provide information to help identify particular faulty circuit components in case a failure 
occurs. 

The instrument’s main memory consists of read-only memory (ROM) and random-access memory (RAM) 
which are located on the A15 Controller. Each 16-bit word in memory is composed of two 8-bit bytes. The 
ROM, used to provide permanent storage of the firmware, is composed of four 32K-byte erasable programma- 
ble read-only memorys (EPROMs). This provides a total of 64K-words of ROM. The RAM, used for erasable 
storage of custom instructions and programs, is composed of four 8K-byte static CMOS memory integrated 
circuits for a total of 16K-words of RAM. A lithium battery located on the A15 Controller provides battery 
backup power to the CMOS RAM to preserve the contents of memory when power is removed from the 
instrument. The typical in-circuit life expectancy of the non-rechargeable battery is at least 3 years. 

The HP-IB allows the spectrum analyzer to communicate with external devices. It is implemented using four 
ICs: a data latch, an HP-IB processor, and two bus transceivers. 

The A15 Controller clock circuit generates an 8-MHz clock signal for the 16-bit microprocessor and a sjmchro- 
nous 4-MHz clock signal for the HP-IB processor. The appropriate clock frequency is derived from division of 
the output signal of a 14.7456 MHz hybrid crystal clock oscillator. 

The A15 Controller firmware includes extensive diagnostics which are executed whenever the instrument is 
powered up or the INSTRUMENT PRESET key is pressed. 

The microprocessor executes a self-test routine and indicates the results via LEDs. A memory failure, micro- 
processor failure, or Instrument Bus failure can usually be pinpoined to the failed component using these 
indicators. 

HP-IB Address Switch 

The position of the address switch on the A15 Controller (A15SW1) determines what read/write address is used 
by the analyzer when the line power is turned on. 
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RF SECTION 



The address switch is preset to 31 (switches A1 through A5 pressed up) at the factory. If the CMOS backup 
battery is not discharged, the last read/ write address used by the analyzer is active with power on. If the backup 
battery is discharged, the einalyzer will default to a read/write address of 18 with power on. 

If the address switch is set to any address from 0 to 30, this address will be used as the read/write address by the 
analyzer with power on. 

Switch A6 is also set in the “up” position (logic 1) at the factory. A6 in this position does a checksum verifica- 
tion of the two pairs of ROMs on the A15 Controller as part of the self-test routine with power on. 

HP-IB Signal Ground (A29) 

The A29 assembly provides chassis ground for the HP-IB shield. Pins 12 ^d 18 through 24 of the HP-IB 
connector J2 are immediately grounded to the chassis upon entering the instrument. 
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A1 5 CONTROLLER, TROU BLESHOOTING 



Troubleshooting the A15 Controller is divided into three levels: 

Level 1 is Self Test which uses the built-in diagnostics of the spectrum analyzer to isolate the failure. No 
external test equipment is required. 

Level 2 is Signature Analysis which requires the use of a signature analyzer such as an HP 5005 A, 5005 B, 
or 5006 A. This level of troubleshooting should be performed to further isolate the problem or when Self 
Test will not run. 

Level 3 is Manual Tests which require the use of general troubleshooting equipment such as a digital 
voltmeter and oscilloscope. This level is required when neither Self Test nor Signature Analysis can isolate 
the failure. 

Level! SELF TEST 

The Self Test is run on power-up and after pushing the INSTRLFMENT PRESET key. T\vo front panel LEDs, 
INSTR CHECK I and II, give an indication of Self Test results (without removing any covers from the instru- 
ment). There are also 15 LEDs on the A15 Controller (DSl through DS15) that will help isolate a problem. 

Front Panel INSTR CHECK I and II LEDs 

The two red INSTR CHECK LEDs are forced on whenever the instrument is turned on or the INSTRUMENT 
PRESET key is pushed. The main processor then performs a check of itself, a checksum verification of all 
ROMs on the A15 Controller, a partial check of the Instrument Bus (50-wire bus), and a read/write check of the 
RAMs and A3A4 Memory in the IF-Display Section. 

If all the checks pass, both INSTR CHECK LEDs are turned off. 

If the checks fail, one or both INSTR CHECK LEDs remain on. 



a. BOTH INSTR CHECK LEDs ON indicates a problem on the A15 Controller. First remove the A15 
Controller and make sure that the 50-wire ribbon cable and HP-IB ribbon cable are pressed all the 
way onto A15J1 and A15J2 connectors. Reinstall the A15 Controller. If both front panel INSTR 
CHECK LEDs still remain on when the instrument is turned on, follow procedure under A15 Con- 
troller Self Test. 



b. LEFT LED (INSTR CHECK I) ON indicates a failure occurred when checking Digital Storage 
Memory (A3A4). First check to ensure that a LINE power cord is connected to the IF-Display 
Section. Also check to see that the rear-panel Analyzer Bus Interconnect Cable, W31, is properly 
connected. If INSTR CHECK I still remains on when the instrument is turned on, troubleshoot the 
A3 Digital Storage in the IF-Display Section. 



c. RIGHT LED (INSTR CHECK II) ON indicates a failure occurred during the partial check of the 
Instrument Bus. 



NOTE 



The partial interface check reads the key column lines (KC0 through KC7) 
from the A! and AS front panels. If any front panel key is shorted or stuck 
closed, INSTR CHECK II LED should remain on after the Self Test is com- 
pieted. This part of the Self Test can easily be verified by pushing any key, 
except LCL, and hoiding the key In while pushing the INSTRUMENT PRE- 
SET key. If the I/O interface check routine is working, INSTR CHECK II LED 
will stay on. 
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d. SUSPECTED DIGITAL FAILURE BUT NO INSTR CHECK LEDS ON may indicate a RAM or 
I/O bus failure which is not checked in the normal Self Test or “POP” (Power On Preset). If the two 
front panel INSTR CHECK LEDs turn on when the LINE switch is set to ON, and within a few 
seconds turn off (indicating no digital problems), but symptoms (such as improper CRT display or 
improper response to particular commands) indicate that the problem is in the digital area, a “LONG 
POP” can be performed. LONG POP is very similar to the n|ormal POP except an additional 
processor check is performed, all of the RAM locations in Digital Storage (A3A4 Memory) are 
checked, and the memory (RAM) on the A15 Controller is verifiedl 

Since these more extensive checks require altering information that has been stored in RAM, LONG 
POP requires an internal jumper from A15TP4 (STS) to A15TP1-7 (T3). To perform a LONG POP, 
set LINE switch to STANDBY and jumper A15TP4 to A15TPI-7. (Refer to A15 Controller Compo- 
nent Locations for location of test points). When LINE switch is then set to ON, the two red INSTR 
CHECK LEDs are forced on and the main processor steps through the Self Test routine, expanding 
the normal POP by the additional tests mentioned. The expect^ results for a LONG POP are 
exactly the same as for the normal POP of INSTR PRESET as described in paragraphs a, b, and c 
under “Front Panel INSTR CHECK I and II LEDs” . 

Because LONG POP is a “destructive test” (it alters any information that has been stored in RAM), 
it should be performed only as a last resort effort in troubleshooting what appears to be a memory or 
processor related problem. ^ 



A1 5 Controller Self Test 

The A15 Controller Self Test is run on power-up and after pushing the INSTRUMENT PRESET key. Fourteen 
LEDs (A15DS1 through A15DS14) on the AI5 Controller give an indication of the Self Test results. All four- _ 
teen LEDs are forced on whenever the instrument is turned on or the INSTRUMENT PRESET key is pushed. 

The main processor (A15U26) then performs a check of itself, a check of the Peripheral Interface and Timer 
chip, a checksum verification of all the ROMs on the A15 Controller, a read/write check of the RAMs on the 
A15 Controller, and an Instrument Bus check that checks the I/O Bus, Address Bus, and Data Bus for stuck 
lines. ' 

If all the checks pass, the fourteen LEDs are turned off serially as each check is completed. If the checks fail, 
one or more LEDs remain on. Refer to Table 1, A15 Controller Self Test Fail Indicators, at the end of this 
troubleshooting section. 



Other failure modes to look for are: 

a. If the fourteen LEDs do not turn on when the spectrum amalyzer is turned on or the INSTRUMENT 
PRESET key is pushed, use Signature Analysis (troubleshooting Level 2) to determine the probable 
failure. 

t 

Hint: Check U39 and U40 ROM signatures and U42 PAL signatures before taking the green path. 

i 

b. If the fourteen LEDs turn on but are all turned off at the same time (instead of sequentially), the 
Peripheral Interface and Timer chip has most likely failed. 

I 

c. When an I/O failure is indicated (DS3, DS4, or a combination of these LEDs remain on), it may 

become necessary to use an oscilloscope to locate a stuck line if the faulty component cannot be 
located using Signature Analysis. ' 
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Hint: Ti-y replacing U20 and U42 PALs first, then try replacing U39 and U40 ROMs. If I/O failure 
still occurs, probe I/O lines with oscilloscope. 
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Level 2 SIGNATURE ANALYSIS 

Signature Analysis has been designed into the A15 Controller to permit troubleshooting to the component level 
v^^ithout totally understanding the detailed circuitry of the A15 Controller. Most of the A15 Controller failures 
(80 to 90<yo) can be isolated to a component or smdl group of components using Signature Analysis. Data Bus, 
Address Bus, and I/O Bus problems will usually require the use of an oscilloscope as a troubleshooting aid. 
Refer to MANUAL TESTS (Level 3). 

To proceed with Signature Analysis, follow the procedures on the Signature Analysis Diagram. 

Level 3 MANUAL TESTS 

If neither the Self Test nor Signature Analysis leads to a failed component, it will be necessary to use a DVM 
2 md/or an oscilloscope. The following procedure may help locate the failed component: 

a. Check all power supply voltages that supply power to the A 1 5 Controller. 

b. Check processor clock by connecting oscilloscope to A15TP2-4 (CK). The clock frequency should be 
approximately 7.36 MHz. The amplitude should be approximately + 5V (HIGH) and OV (LOW). 
Also check for LOLK at pin 76 of A15U27B. 

c. Check HP-IB clock at pin 5 of A15U27A. The HP-IB clock frequency should be approxmately 3.68 
MHz. The amplitude should be approximately + 5V (HIGH) and OV (LOW). 

d. Some intermittent failures may require the use of heat (hair dryer) or cold (freeze mist) to isolate the 
failure. 



CAUTION 



Care should be exercised to avoid getting components too hot. Excessive 
heat may cause permanent damage of good components. Also, avoid spray- 
ing freeze mist directly on PC boards. Failures due to high-resistance paths 
between traces on PC boards have been caused by spraying the boards with 
freeze mist. 
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TABLE 1. A15 CONTROLLER SELT TEST FAIL INDICATORS 



A15 
LED On 


Affected 

Circuitry 


Probable Failure 


DSl 


Processor 


A15U26 


DS2 


Top Box 
Address! 


Use Signature Analysis or oscilloscope to isolate failure. 


DS3 


Bottom Box 
Address 


Use Signature Analysis or oscilloscope to isolate failure. 


DS4 


I/O, Data Bus 


Use Signature Analysis or oscilloscope to isolate failure. 


DS5 


RAM 


A15U18 


DS6 


RAM 


A15U15 


DS7 


RAM 


A15U17 


DS8 


RAM 


A15U14 


*DS9 


ROM 


A15U19 


♦DSIO 


ROM 


A15U16 


DSll 


ROM 


A15U39 


DS12 


ROM 


A15U37 


DS13 


ROM 


A15U40 


DS14 


ROM 


A15U38 


♦*DS15 


RAM 


Power Supply (VRAM) 


* A15U16 and A15U19 are loaded when 128K ROMs (set of 6) are installed. A15U16 and A15U19 are not loaded 
when 2S6K ROMs (set of 4) are used. 


** DS15 should normally stay on. If DS15 is not on, suspect the power supply that supplies VRAM. 
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TABLE 2. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




8S660-G020S 


q 


■ 


BOnRD nSSEHBLY. GONTROLLER 


28480 


85660-60209 


fllSTBI 


1^20-0331 


3 


HH 


BATTERY 3.4V 1.7Sn-HR LITHIUM THIONYL 


28480 


1420-0331 


flIBCI 


0IG0--1SS4 


7 




enpnn.TOR-FXD .oiuf +-20x sovdc ger 


28480 


0160-4554 


MSC?. 


01G0-4SS4 


7 




CnPnCITOR-FXD .OIUF +-207 50VDG CER 


28480 


0160-4554 


fll5C3 


0160-4SS4 


7 




enpnciTOR-FxD .oiuf +- 207 . sovdg cer 


28480 


0160-4554 




0160-4S54 


7 




enpnciTOR-FXD .oiuf +- 207 . sovdg cer 


28480 


0160-4554 


flISCB 


01S0-4SS4 


7 




CnPnCITOR-FXD .OIUF +-20X 50VDC CER 


28480 


0)60-4554 


flIBCG 


niS0'4SS4 


7 




CnPnCITOR-FXD .OIUF +-201! 50VDC CER 


28480 


0160-4554 


A15C7 


01G0-4S54 


7 




CnPnCITOR-FXD .OIUF +-207. 50VDC CER 


28480 


0160-4554 


fuses 


0160-4SS4 


7 




CnPnCITOR-FXD .OIUF +-207 50VDC CER 


28480 


0160-4554 


fuses 








NOT ASSIGNED 






mseio 


0160-4554 


7 




CnPACITOR-FXD .OIUF +-207 50VDC CER 


28480 


0160-4554 


ftlSC1 1 


0160-4SS4 


7 




CnPnCITOR-FXD .OIUF +-20Z 50VDC CER 


28480 


0160-4554 


Aisei 2 


01GO-4554 


7 




CnPnCITOR-FXD .OIUF +-207. 50VDC CER 


28480 


0160-4554 


fl15C13 


0160-4554 


7 




CfiPACITOR-FXD .OIUF +-207. 50VDC CER 


28480 


0160-4554 


flisen 








NOT ASSIGNED 






niseis 


0160-4554 


7 




CAPnCITOR-FXD .OIUF t-207 50VDC CER 


28480 


0160-4554 


fiiscie 








NOT ASSIGNED 






nisei? 


OIGO-4554 


7 




CAPACITOR-FXD .OIUF +-207. 50VDC CER 


28480 


0160-4554 


niseis 


01BO-4554 


7 




CAPACITOR-FXD .OIUF +-207. SOVDC CER 


28480 


0160-4554 


niseis 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-207. SOVDC CER 


28480 


0160-4554 


nisc 2 o 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-207 50VDC CER 


28480 


0160-4554 


nisezi 








NOT ASSIGNED 






nise 22 


01GO-4SS4 


7 




CAPACITOR-FXD .OIUF <-207 SOVDC CER 


28480 


0160-4554 


nise23 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-207 SOVDC CER 


28480 


0160-4554 


ni5C2n 


0160-4574 


1 




CAPACITOR-FXD 1000PF +-107 100VDC CER 


28480 


0160-4574 


nise25 


0160-4535 


4 




CAPACITOR-FXD 1UF ♦■-lOX SOVDC CER 


28480 


0160-4535 


nise 26 - 

nise 28 






1 


NOT ASSIGNED 






niSC29 


0160-4832 


4 




CAPACITOR-FXD .OIUF *-107 100VDC CER 


28480 


0160-4832 


ni5C30 


0180-0500 


7 


1 


CAPnCITOR-FXD 47UF —207 20VDC TA 


28480 


0180-0500 


mscsi 


0180-01S7 


8 


2 


CAPACITOR-FXD 2.2UF +-107 20VDC TA 


56289 


150D225X9020A2 


ntse32 


0180-0552 


9 


1 


CAPACITOR-FXD 220UF —207 lOVDC TA 


28480 


0180-0552 


niSC33 


0180-0197 


8 




CAPACITOR-FXD 2.2UF +-107 20VDC TA 


56289 


150D225X9020A2 


nisesn 


0160-4801 


7 


1 


CAPACITOR-FXD tOOPF +-57 100VDC CER 


28480 


0160-4801 


ni5C35 


0160-4833 


5 


1 


CAPACITOR-FXD .022UF +-107 100VDC CER 


28480 


0160-4833 


niseni 


1301-0620 


3 


2 


DIODE-SWITCHING 60V 400HA DO-35 


9N1ZI 


NDP2S0 


niseR 2 


1901-0050 


3 


1 


DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


ni5CR3 


1901-0518 


8 


1 


DIODE-SM SIG SCHOTTKY 


28480 


1901-0518 


mseRn 


1901-0620 


3 




DIODE-SWITCHING GOV 400MA DO-35 


9N1Z1 


NDP250 


nisDsi 


1990-0958 


7 


14 


LED'LAMP IF“7MA-MAX BVR-SV 


28480 


1990-0958 


niSDS2 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-5V 


28480 


1990-0958 


nisDbj 


1990-0958 


7 




LED-LAMP 1F-7MA-MAX BVR-SV 


28480 


1990-0958 


niSDsn 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-0958 


niSDSS 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-0958 


nisDss 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-0958 


niSDS? 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-0958 


niSDSS 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-0958 


nisoss 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-0958 


niSDSio 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-09S8 


niSDSi 1 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1390-0958 


niSDSI2 


1990-0958 


7 




LED-LAMP IF-7MA-MAK BVR-SV 


28480 


1990-09S8 


ni5DSI3 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-SV 


28480 


1990-0958 


msDSM 


1990-0958 


7 




LED-LAMP IF-7MA-MAX BVR-5V 


28480 


1990-0958 


niSDSis 


1990-0957 


6 


I 


LED-LAMP LUM-INT-ltICD IF-7MA-MAX BVR-5V 


28480 


1990-0957 


nisEi 


1251-4787 


2 


1 


SHUNT-DIP 8-POSITION 


28480 


1251-4787 


nisji 


1251-5926 


3 


1 


CONNECTOR 50-PIN M POST TYPE 


28480 


1251-5926 


nisj 2 


1251-5905 


8 


1 


CONNECTOR 24-PIN M POST TYPE 


28480 


1251-5905 


ni5J3 








NOT ASSIGNED 






nisjn 








NOT ASSIGNED 






nisjs 


1251-5619 


1 


1 


CONNECTOR 4-PIN M POST TYPE 


2848D 


1251-5619 


niSLi 


9140-0864 


1 


1 


COIL 120UH 207 


28480 


9140-0864 


niSL2 


9100-1788 


6 


1 


CHOKE-WIDE BAND ZMAX-680 OHM 9 180 MHZ 


02114 


VK 200 20/48 


niSMPi 


1251-8616 


4 


1 


CONN-POST TYPE . 150-PIN-SPCG 4-CONT 


28480 


1251-8616 


AISMP2 








NOT ASSIGNED 






niSMP3 


1480-0073 


6 


2 


PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 


28480 


1480-0073 


niSMPn 


4040-0749 


4 


1 


EXTR-PC BD BRN POLYC . 0G2-BD-THKNS 


28480 


4040-0749 


msMPs 


4040-0753 


0 


1 


EXTR-PC BD GRN PDLYC . 0G2-BD-THKNS 


28480 


4040-0753 



■"Indicates Factory Selected Value 
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Reference 

Designation 



ftlBMPG 

fllSMP? 

P1SMP8 

A15MP9 

AI5MP10 



HP Part 
Number 



2200-0139 

3050-0105 

2190-0003 

2250-0001 



0698-3157 

0698-3152 

0698-3260 

0757-0280 

0757-0465 

0757-0442 

0698-3260 

0757-0442 

0698-3260 

0698-3440 

0757-0401 

0757-0421 

0698-3151 

0757-0428 

0757-0280 

0698-3155 

0698-3152 



0360-1682 

0360-1682 

1251-5177 



1810-0446 

1810-0446 

1810-0446 

1820-1197 

1820-3401 

1820-2551 

1820-1199 

1820-1216 

1820-3449 

1820-2102 

1820-1997 

1820-1208 

1820-1203 

1818-3183 

1818-3305 

1818-3183 

1818-3305 

1818-3183 

1818-3305 

1818-3183 

1818-3305 

5180-2330 

1810-0205 

1820-2024 

1810-0394 

1820-1851 

1810-0205 

1820-2505 

1820-3173 

1820-1281 

1310-0205 

1820-2483 

1820-3431 

1820-2675 
1810-0279 
1820-1997 
1820-11 12 
1820-2675 




Description 



NOT ASSIGNED 

SCREM-MACH 4-40 .25-IN-LG PAN-HD-POZl 
WASHER-FI. MTLC NO. 4 .125-IN-ID 
WASHER-LK HLCL NO. 4 .115-IN-ID 
NUT-HEX-DBL-CHAM 4-40-THD .094-IN-THK 

TRANSISTOR PNP 2N2907A SI TO-18 PD-400MW 

MOT ASSIGNED 

RESISTOR 31 .6K V/. .05H F TC-0+-100 
NOT ASSIGNED 

RESISTOR 19. 6K IX .125W F TC-0+-100 
RESISTOR 3.48K IX .125U F TC-Ot-100 

RESISTOR 464K IX .125W E TC»0+-100 
RESISTOR IK IX .125W F TC-0+-100 
RESISTOR 100K IX .125H F TC-0+-100 
RESISTOR 10K IX .125W F TC-0+-100 
RESISTOR 464K IX .125M F TC-0*-100 

RESISTOR 10K IX . 1 25H F TC-0+-100 
RESISTOR 464K IX .125W F TC-0+-100 
RESISTOR 196 IX .125W F TC-0+-100 
RESISTOR 100 IX .125W F TC-0+-100 
RESISTOR 825 IX .125W F TC-0+-100 

RESISTOR 2.87K IX .125W F TC-0+-100 
RESISTOR 1.62K IX .I25W F TC-0+-100 
RESISTOR IK IX .12SW F TC-0+-100 
RESISTOR 4.64K IX .I25W F TC-0+-100 
RESISTOR 3.48K IX .125W F TC-0+-100 

SHITCH-RKR DIP-RKR-ASSY 6-1A .05A 30VDC 

HEADER ASSY 7PIN 
NOT ASSIGNED 

TERMINAL-STUD SGL-TUR PRESS-MTG 
TERMINAL-STUD SGL-TUR PRESS-MTG 
CONNECTOR-SGL CONT PIN .031 -IN-BSC-SZ 

CONNECTOR-SGL CONT PIN .031 -IN-BSC-SZ 

NETWORK-RES 8-SIP1.5K OHM X 7 
NETWORK-RES 8-SIP1.5K OHM X 7 
NETWORK-RES 8-SIP1.5K OHM X 7 
1C GATE TTL LS NAND QUAD 2-INP 
IC BFR TTL ALS OR QUAD 2-lNP 

IC-GENERAL PURPOSE INTERFACE BUS ADAPTER 
IC INV TTL LS HEX 1-INP 
IC DCDR TTL LS 3-T0-8-LINE 3-TNP 
IC-PARALLEL INTERFACE/ TIMER/8MHZ/MCG8000 
IC LCH TTL LS D-TYPE OCTL 

IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 
IC GATE TTL LS OR QUAD 2-INP 
IC GATE TTL LS AND TPL 3-INP 
IC CMOS 65536 <64K) STAT RAM 150-NS 3-S 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-S 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-S 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-S 

NOT ASSIGNED 

IC CMOS 65536 (64K1 STAT RAM 150-NS 3-S 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-S 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-S 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-5 

NOT ASSIGNED 
IC16R4 PAL PRGMD 
NETWORK-RES 8-SIP4.7K OHM X 7 

IC DRVR TTL LS LINE DRVR OCTL 
NETWORK-RES 8-SIP6.8K OHM X 7 
IC ENCDR TTL LS 
NETWORK-RES 8-SIP4.7K OHM X 7 
IC-MPU: CLK FRE0-8MHZ. INSTRUCTION 

IC FE CMOS/74HC J-K NEG-EDGE-TRIG 
IC DCDR TTL LS 2-T0-4-LINE DUAL 2-INP 
NETWORK-RES 8-SIP4.7K OHM X 7 
IC RCVR TTL LS BUS OCTL 
IC TRANSCEIVER TTL S INSTR-BUS IEEE-488 

IC RCVR TTL LS BUS OCTL 

NETWORK-RES 10-SIP4.7K OHM X 9 

IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 

IC FF TTL LS D-TYPE POS-EDGE-TRIG 

IC RCVR TTL LS BUS OCTL 




Mfr Part Number 



2200-0139 

3050-0105 

2190-0003 

2260-0001 



C3-1/8-T0-3162-F 

C4-1/8-T0-I962-F 

C4-1/8-T0-3481-F 

0698-3260 

C4-1/8-T0-1001-F 

C4-1/8-T0-1003-F 

C4-1/8-T0-1002-F 

0698-3260 

C4-1/8-TO-1002-F 

0698-3260 

C4-1/8-T0-196R-F 

C4-1/8-TO-101-F 

C4-1/8-T0-825R-F 

C4-1/8-T0-2871-F 

C4-1/8-T0-1621-F 

C4-1/8-T0-1001-F 

C4-1/8-T0-4641-F 

C4-I/8-T0-3481-F 



0360-1682 

0360-1682 

1251-5177 



750-81-1 .5K 
750-81-1 .5K 
750-81-1.sk 
SN74L500N 
1820-3401 

1820-2551 

SN74LS04N 

SN74LS138N 

1820-3449 

SN74LS373N 

SN74LS374N 
SN74LS32N 
SN74LS1 IN 
1818-3183 
1818-3305 

1818-3183 

1818-3305 

1818-3183 

1818-3305 

1818-3183 

1818-3305 

5180-2330 

208A472 

SN74LS244N 

208AG82 

SN74LS148N 

208A472 

1820-2505 

1820-3173 

SN74LS139N 

208A472 

SN751G1N 

1820-3431 

SN74LS646N 

210A472 

SN74LS374N 

SN74LS74AN 

SN74LSG4GN 
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TABLE 2. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


fl15U37 


8S6G0-800S3 


3 


1 


EPROM PRGMD U37 


28480 


85660-80053 


fl15U38 


85G60-80055 


5 


1 


EPROM PRGMD U38 


28480 


85660-80055 


AtSU39 


85.GS0-80054 


4 


1 


EPROM PROG U39 


28480 


85660-80054 


AJ5U90 


85680-800S6 


6 


1 


EPROM PRGMD U40 


28480 


85660-80056 




1810-0344 


5 


1 


NETWORK-RES 10-SIP6.8K OHM X 9 


01121 


210A682 


fll5U^2 


85660-80070 


4 


1 


IC1618 PAL PRGMD 


28480 


85660-80070 


fl15U^3 


1826-0759 


9 


1 


IC COMPARATOR GP QUAD 14-DIP-C PKG 


04713 


LM339J 


mSU99 


1010-0205 


7 




NETWORK-RES 8-SIP4,7K OHM X 7 


01121 


208A472 


fllSU^S 


1820-3562 


6 


1 


IC BFR TTL ALS INV HEX 


28480 


1820-3562 


msu46 


1810-0205 


7 




NETWORK-RES 8-SIP4.7K OHM X 7 


01121 


208A472 




1820-1208 


3 




IC GATE TTL L8 OR QUAD 2-INP 


01295 


SN74LS32N 


A1SU48 


1826-0393 


7 


1 


IC V RGLTR-ADJ-POS 1.2/37V TO-220 PKG 


2701 4 


LM317T 


fl15W2« 


8159-0005 


D 


1 


RESISTOR-ZERO OHMS 22 AWG LEAD DIA 


28480 


8159-0005 


fllSYl 


1813-0196 


1 


1 


XTAL-CLOCK-OSCILLATOR 1 4 . 7456-MHZ 


28480 


1813-0196 


39 




' 

0^ 


317(: 


) 










■ 










h-6 




1 











*Indicates Factory Selected Value 



A15 9/10 












oc 

UJ 



U> _J 

»-o 

<a: 



o 

o 



OS 

o 

o 

<0 

to 

<o 

LO 

<o 

o 










< 



LU 

n: 



! 

( 



! 



I 

I 



« 0 C U 1 
!-• 

Of- X 

coz 

CD U. 



2 ^ o 






uia UJ 

sa« 

a z 

3: o 

O .>-1 
lA ^ 
(OZ Q. 
Z< M 
OKS 
1-4 CD U 
^ CQ 
Ohi UJ 

30 a 

H(A U) 

COMM 
ZO) Cfl 
»-»>■?- 

a.<< 
oz z 
u.< < 



5 5 



ffi O ^ OJ 



>• in^ 

< S"*? 

< « 3 q! 

■DflUI- 

3 ^ nztp 

2 S?< 



-ff oo 

M 

^ <VIOJ I CL 
Q.CL W«»- 
CL a. A 



MU.O <o 
coo 1-0 

>- CO MX 
-JZZ CD CD 
SSS V 4 UJ 






•«o zrD 
uizx oo 
gc^cq Mtt 

a^ui ►*►- 

>-a^ o 

- - ^Moa UJ-/ 









COOl- KM 



... tia a CD 
^ o< ooo 
— -!►• >-oa **' 

CO CJCO (ACLCL # 



• zm i-a 
oco o 

jmS 5 ^ 

&g 

tru. 



Z 

o 







FIGURE2. A15CONTROLLER.BLOCKOIAGRAM 
A15 13/14 




RF SECTION 




FIGURE 1 AISCONTROUER, COMPONENT LCKATIONS 
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FIGURE 4. A23 MOTHERBOARD INSTRUMENT BUS, INTERCONNECT DIAGRAM 
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A16 Scan Generator 




RF SECTION 



A1 6 SCAN GENERATOR, CIRCUIT DESCRIPTION 



The A16 Scan Generator provides tuning voltage ramps to the IF-Display Section (SCAN OUT and AUX 
OUT) and scaled ramps to the A10A8 PLL2 Discriminator and A19 DAC. 

The SCAN OUT ramp to the IF-Display Section is used for the horizontal sweep signal for the CRT display 
update and the AUX OUT reimp is used by the A4A1 Video Processor to maintain video information in proper 
correlation with the horizontal sweep and frequency tuning. 

The scaled ramp to the A10A8 PLL2 Discriminator is used to scale the tuning current ramp (VCO TUNE) used 
to tune the VCO on the A10A5 PLL2 VCO. 

Scan Time Register (B) and Sweep Time DAC (D) 

Scan time information is placed in the scan time registers U26, U27, and U29. This information comes from the 
front panel via the Instrument Bus. Processing of this information is done on the A12 Front-Panel Interface 
and A15 Controller. The information is clocked into the Scan Time Register by control signal LSTS (Low = S- 
can Time Strobe). This control signal becomes active Gow) whenever the selected scan time is changed. A 
positive dc voltage is developed by U8 corresponding to the programmed sweep time information applied to the 
DAC U28. This voltage is between -I-0.7V and + 7.0V. 

Ramp Generator (E) 

The dc voltage level provided by U8 causes a constant current to flow through the proper scaling resistor, 
through Virtual Ground Q5, to the Ramp Capacitor Cl. The scaling resistor is selected by the programmed 
sweep information from the front panel the same as is the sweep time. This information turns on one of the 
switch drivers U20A through U20D which turns on one and only one of the scaling resistor switches Ql, Q2, 
Q3, or Q4, to place the proper scaling resistors in the charging current path for Cl. If the selected sweep time is 
slower than 200 seconds, none of the scaling resistors are switched in. For 0-2.5 GHz frequency span, the 
waveform on Ramp Capacitor Cl is a positive going ramp from -5.0 Vdc to -2.0 Vdc with a 3 msec reset 
time. Ramp Buffer U3 amplifies and shifts the level of the ramp so that the SCAN OUT is a 0 to + 10.0 Vdc 
ramp. 

Ramp Control Logic (C), Switch Driver (N), Ramp Reset Switch (M), and Ramp Reset Ampli- 
fier (J) 

The sweep ramp is formed by alternately charging and discharging Cl , according to the following cycle. 

Control line HSWP resets the sweep (High = Sweeping). When HSWP goes low (determined by IF-Display 
Section), LHOLD (U5C pin 8) goes low, turning on CRl. When CRl is on, charging current bypasses ramping 
capacitor Cl , and instead passes to ground via CRl . Ramping capacitor Cl stops charging. 

Ramping capacitor Cl holds its charge until LANR, from Front-Panel Interface Assembly A12, goes low 
(Low = Analog Reset). When LANR goes low, LHOLD goes high, turning CRl off, removing the current 
bypass for rsimping capacitor Cl. RESET/GO (U5D pin 11) goes high, turning Q9 off. Q7 and Q6 then turn 
on, providing a discharge path for Cl through Ramp Reset Amplifier U2. Test point 3 remains at ground 
potential until HSWP again goes high, starting the cycle again. 

Frequency Span Register (I) and Span Width DAC (L) 

The Span Width DACs U17 and UlO provide a negative scan ramp to be scaled by the Integer Number 
Attenuator. The output ramp is negative going 0 to - 10 Vdc. Frequency span information arrives on the 
Instrument Bus and is stored in registers U16 and U18. This information is clocked into Frequency Span 
Registers U 16 and U18 whenever control line LSAS (Low = Scan Attenuator Strobe) goes low. 
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Integer Number Attenuator (O), Band Decoder (P), Switch Drivers (Q) 

The Integer Number Attenuator scales the 0 to - lOV ramp at TP5 to the harmonic band being swept. This 
division is by 1/2 for Band C, 1/3 for Band D, and 1/4 for Band E. In Band B, the ramp is not scaled so 
remains at 0 to - lOV. 

The division is performed by R48 through R50. If in Band B, only R80 is in the circuit. In Band C, R48 is 
added. In Band D, R49 is added. In Band E, R50 is added. These resistors are switched in by tremsistors Q15, 
Q13, euid Q14, which are driven by drivers U19A, U19B, and U19C respectively. The information necessary to 
determine when and which resistors to switch in comes from the A 12 Front-Panel Interface (SAT 1 and SAT 2), 
and is decoded by Band Decoder P. 

Aux Out Register (F), Aux Out Offset DAC (G), and Aux Out Amplifier (H) 

The AUX OUT signal is a positive-going ramp voltage from the scan generator which is amplified by U9B. This 
output is always 0 to + lOV regardless of the selected frequency span. 

If more than one harmonic band is swept, there is a small ramp output from the r£unp generator E (TP3) for 
each band with each ramp resetting to OV. To combine these ramps, Aux Out Offset DAC U22 and U9A provide 
a voltage to hold the Aux Out Amplifier input at a dc level at the end of each ramp. The output therefore is a 
continuous ramp voltage from 0 to + lOV. This voltage is programmed into the DAC U22 by the span informa- 
tion from the Instrument Bus. This information is stored in Aux Out Register U23 and U21 , being clocked in by 
control line LAOS (Low = Aux Out Strobe). This control line is from the A12 Front-Panel Interface and is 
enabled (pulled low) whenever front-panel key selections indicate that niore than one harmonic board is being 
swept. 

Voltage Reference (A) 

Voltage Reference U7 and associated circuitry provide a stable - 7 Vdc reference voltage for both the Sweep 
Time and Aux Out Offset DACs. 

Scan Test Circuit (K) 

The control signal HSWP (High = Sweeping) is normally pulled low indicating the end of a sweep by the A3A1 
Trigger in the IF-Display Section. This signal can also be pulled low by the Scan Test Circuit for the purpose of 
testing the scan circuitry. 

If the scan ramp should exceed + 1 1 V, this overvoltage is detected by U1 ID which triggers one-shot multivibra- 
tor U6. U6 generates a 50 msec pulse on the HSWP line. When this pulse goes low, the A15 Controller “thinks” 
that the sweep has ended and performs its update functions. When the pulse goes high again (after 50 msec), the 
A15 Controller “thinks” a new sweep has begun. This enables the sweep circuitry to function without the IF- 
Display Section, or when a circuit malfunction exists, thus aiding troubleshooting. 

Scan Reset Amplifier (S) 

Scan Reset Amplifier supplies negative feedback that holds SCAN OUT (Q12 emitter) at ground potential 
during retrace. 

Fixed-gain amplifier U13 amplifies any potential at its noninverting input, pin 3. During retrace, LSAMPLE is 
low, and sample-and-hold device U 14 tracks the U13 output, charging C20 at TP9. This error voltage at TP9 is 
divided by R^, R65, and R66, and summed with the Span Width DAC output at U12 pin 2. The amplified and 
inverted output of U12 cancels the potential at SCAN OUT that produced the error voltage at TP9. 

When the sweep commences, HSWP and LSAMPLE are high. The input to U 14 is held on C20 for the duration 
of the sweep. 
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Reference 

Designation 


HP Part 
Number 


A16 


03i>6O-6O19Q 


Al&Cl 


OtfcO-3609 


A16C2 


0160-2200 


A16C3 


0160-4892 


A16C4 


0100-0116 


At6CS 


0100-0228 


A16C6 


0100--0229 


At*C7 


0160-4892 


A16Ce 


0160-4092 


A16C9 


0160-4892 


A16C10 


0160-4092 


Alien 


OUO-4892 


A16C12 


0160-4092 


A16C13 


0160-4092 


A16C14 


0160-4092 


AliClS 


0160-4092 


A16C16 


0160-4092 


AliC17 


0160-4892 


AliCIO 


0160-4092 


A16C19 


01 60-4892 


AliC20 


0160-3707 


A16C21 


0160-4092 


AliCS2 


0160-4892 


A16C23 


0160-3447 


A16C24 

A16C2S 


0160-4892 


A16C26 


0100-0291 


AliCa? 


0160-3440 


Alicao 


0160-3440 


A16C29 


0160-4892 


A16C30 


0160-4092 


A16C31 


0160-4092 


A16C32 


0160-48?a 


A16C33 


0160-4092 


A16C34 


0160-4092 


A16C3S 


0160-4092 


A16C3& 


0160-4892 


A1 AC37 


0160-4892 


AliC3B 


0160-4092 


A16C39 


0160-4035 


A16C40 


0160-4032 


AliCRt 


1901-0539 


AI6CR2 


1901-0539 


A16CR3 


1901-0339 


A16CR4 


1901-0539 


AliCRS 


1901-0376 


A16CR6 


1901-0040 


A16J1 


1230-0543 


A16J2 


1230-0543 


AliJ3 


1250-0543 


A16J4 


1250-0543 


A16Q1 


1055-0020 


A16Q2 


1055-0020 


A16Q3 


lt:i53-0020 


AI6Q4 


1855-0020 


A16QS 


1B55-00O2 


A16Q6 


1055-0002 


A16Q7 


1 (355-0 002 


A16QD 


1854-0404 


A1 iQ9 


1853-0201 


AliQl 0 


1854-0557 


AtiQH 


1834-0557 


A16Q12 


1054-0637 


A16Q13 


1853-0322 


A16Q14 


1853-0322 


A16Q13 


1853-0322 


AI6R1 


0757-0464 


A16R2 


0603-2265 


A16R3 

A16R4 


0737-0465 


A1iR3 


0757-0470 




1 Description 


Mfr 

Code 


Mfr Part Number 


BOARD ASSEMBLY, SCAN GENERATOR 


M 


05660-60198 


CAPACITOR- FXD lOUF +-10X 509DC MET-POLYC 




0160-5609 


CAPACITOR-FXD 330PF h -5X SODODC MICA 




3160-2200 


CAPACITOR-FXD lUF +-20Z 23VDC CER 




0160-4092 


CAPACITOR-FXD 6.OUF+-10X 35WDC TA 


56209 


150D605X9035B2 


CAPACITOR-FXD 22UF+-10X 15VDC TA 


56209 


15aD226X9015D2 


CAPACITOR-FXD 331JF*-10X 109DC TA 


56209 


1S0D336X901 0B2 


CAPACITOR-FXD lUF +-20Z 25VDC CER 


20400 


0160-4092 


CAPACITOR-FXD 1 UF +-20Z 2SVDC CER 


28480 


0160-4892 


CAPACITOR-FXD lUF +-20X 25VDC CER 


28400 


0160-4092 


CAPACITOR-FXD lUF +-20X 25VDC CER 


28400 


3160-4092 


CAPACITOR-FXD lUF +-20Z 259DC CER 


2C4O0 


0160-4092 


CAPACITOR-FXD lUF +-202 25VDC CER 


20480 


0160-4892 


CAPACITOR-FXD lUF +-20X 25VDC CER 


23400 


01 60 ■■•4892 


CAPACITOR-FXD lUF +-20Z 2S0DC CER 


20480 


0160-4092 


CAPACITOR-FXD lUF +-20X 25VDC CER 


28400 


0160-4892 


CAPACITOR-FXD 1 UF *--20Z 250DC CER 


28480 


3160-4892 


CAPACITOR-FXD 1 UF +~20X 25VDC CER 


28400 


0160-4892 


CAPACITOR-FXD lUF +-20Z 2SVDC CER 


20400 


0160-4892 


CAPACITOR-FXD 1 UF +-207. 25VDC CER 


28-^00 


016Q-4892 


CAPACITOR-FXD 1UF i-lOZ 50ODC MET-POLYC 


23480 


0160-3707 


CAPACITOR-FXD lUF +-20% 25VDC CER 


20400 


0160-4092 


CAPACITOR-FXD 1 UF +-20% 250DC CER 


20400 


0163-4892 


CAPACITOR-FXD 470PF <-l0X IKVDC CER 
NOT ASSIGNED 


23480 


0160-3447 


CAPACITOR-FXD lUF +-20X 25VDC CER 


284 00 


0160-4092 


CAPACITOR-FXD 1UF<-10Z 35VDC TA 


56289 


150D1 05X9035A2 


CAPACITOR-FXD lOOOPF 4-lQX IKVDC CER 


28400 


0160 •3440 


CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


28400 


0160-3448 


CAPACITOR-FXD lUF +-2CX 25VDC CER 


20400 


0160-4092 


CAPACITOR-FXD lUF «-20X 25VDC CER 


28400 


0160-4092 


CAPACITOR-FXD 1 UF +-20Z 25VDC CER 


28480 


0160 ■AG?^ 


CAPACI rOR-FXD 1 UF +-20Z 25VDC CER 


2040 U 


0160-4892 


CAPACITOR-FXD lUF +-20X 25VDC CER 


234 00 


0160-4092 


CAPACITOR-FXD lUF *-20X 25VDC CER 


20480 


0160-4092 


CAPACITOR-FXD lUF +-20X 25VDC CER 


28480 


0160-4092 


CAPACITOR-FXD lUF +-20X 25VDC CER 


2848 0 


0160-4092 


CAPACITOR-FXD 1 UF +-20Z 25VDC CER 


28400 


0160-4092 


CAPACITOR-FXD lUF « -20X 25VDC CER 


28480 


0160-4092 


CAPACITOR-FXD . lUF +-10X 50VDC CER 


20400 


0160-4835 


CAPACITOR-FXD .DIUF ^-10X IDOVDC CER 


28400 


0160-4032 


DIODE-SM SIG SCHOTTKY 


2Q4Q0 


1901-0539 


DIODE-SM SIG SCilOTTKY 


284 OU 


19D1-0539 


DIODE-SM SIG SCHOTTKY 


2848() 


1901-0539 


DICDE-SM SIG SCHOTTKY 


20480 


1901-0539 


DIODE-GEN PRP 35V SOMA DO-35 


28480 


1901-0376 


DIODE-SWITCHING 30V SOMA 2NS DO-35 


20480 


1901-0040 


CONNECTOR-RF SM-SNP M PC 50-OHM 


20480 


1250-0343 


CONNECTOR- RF EM--SNP M PC 50 -OHM 


20480 


1250-0543 


CONNECTOR-RF SM-SNP M PC 50-OHM 


28400 


1250- 0543 


CONNECTOR-RF SM-SNP M PC 50 -OHM 


20400 


1250-0543 


TRANSISTOR J-FET N-CKAN D-MODE TO-10 SI 


20400 


1055-0020 


TRANSISTOR J-FET N-CHAN D-MCDE TO-10 SI 


28400 


1055-0020 


TRANSISTOR J-FET N-CHAN D-MODE TO-10 SI 


2Q4SQ 


1855-0020 


TRANSISTOR J-FET N-CHAN D-MCDE TO-1Q 31 


2Q480 


1055-0020 


TRANSISTOR J-FET P-CHAN D-MODE 51 


20480 


1855-0082 


TRANSISTOR J-FET P-CHAN D-MODE 31 


28480 


1055-0082 


TRANSISTOR J-FET P-CHAN D-MODE SI 


28400 


1055-0082 


TRANSISTOR NPN SI TO-IB PD=^360MW 


20480 


1054-0404 


TRANSISTOR PNP 2N2907A SI TO-18 PD~4(iOMW 


Q4713 


2N2907A 


TRANSISTOR NPN 2N2432A SI TO-IO PD=300MU 


01295 


2N2432A 


TRANSISTOR NPN 2N2432A SI TO-18 PD»300MU 


01295 


2N2432A 


TRANSISTOR NPN 2N2219A 31 10-5 PD=>^O00MW 


01275 


2N2219A 


TRANSISTOR PNP 2N2946A SI TO-46 PD=400MW 


01295 


2N2946A 


TRANSISTOR PNP 2N2946A SI TO-46 PD=400MW 


01295 


2N2946A 


TRANSISTOR PNP 2N2946A SI TO-46 PD=-400MU 


01295 


2N2946A 


RESISTOR 70. 9K IX .125W F TC=IH-100 


24546 


C4 -1/8-T0-9092-F 


RESISTOR 22M 5X .25W FC TC=-90 0/M20 0 
NOT ASSIGNED 


01121 


CB2265 


RESISTOR lOOK IX .123(4 F TC="O^-lD0 


24346 


C4 •l/'O-TO-l 0 03-F 


RESISTOR 162K IX .125U F TC--=3*-100 


24546 


C4- 1/O-TO -1623-F 



•Indicates Factory Selected Value 



A16 3 















RF SECTION 



TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16R& 


069Q-QB27 


4 


2 


RESISTOR IM 1Z .125U F TC=0-*-lO0 


28480 


0698-8827 


AUiR7 


0698-3450 


9 


1 


RESISTOR 42. 2K IX .125U F TC=0-t-100 


24546 


C4-1/8-T0-4222-F 


A16R6 


06913-3459 


0 


1 


RESISTOR 303K IX .125U F TC=0<-100 


28480 


0690-3459 


A16R9 


0698-3153 


9 


3 


RESISTOR 3.03K IX .12SM F TC=0+-100 


24546 


C4- 1/0-TO-3Q31-F 


A16R10 


0698-3161 


9 


2 


RESISTOR 38. 3K IX .125W F TC=0«-100 


24546 


C4-1/B-T0-3832-F 


A16N1 1 


0690-3446 


H 




RESISTOR 383 IX ,125U F TC=0+-10C 


24546 


C4-1/8-T0-3D3R-F 


A16R12 


06913-3153 


n 




RESISTOR 3.83K IX .125W F TC=0+-10fl 


24546 


C4-1/B-T0 -3831 -F 


A16Rt3 

A16R14- 

A16R17 


07S7-0416 


1 


■ 


RESISTOR 511 tX .125W F T.C=0+-1C0 
NOT ASSIGNED 


24546 


C4 -1/B-TC-SllR-F 


A16R1Q 


0757-0442 


H 




RESISTOR lOK IX .1258 F TC=0-*-100 


24546 


C4-1/8-T0-10D2-F 


A16R19 


0757-0438 


H 




RESISTOR 5.1 IK IX .125U F TC=0+-100 


24546 


C4- 1/0-TO-5111-F 


A16RZ0 


0737-0280 


n 




RESISTOR IK IX .125W F TC=0*-100 


24546 


C4-l/e-TO~1001-F 


A16R21 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4- 1/B-T0-10U2-F 


A16R22 


0757-0199 


3 


3 


RESISTOR 21. 5K IX .125W F TC=0^-100 


24546 


C4 -1/3-T0-21S2-F 


At6R23 


0757-0459 


8 


2 


RESISTOR 56. 2K IX .125U F TC=0»-100 


24346 


C4- 1/0-TO-5622-F 


A16R2-4 


0698-3136 


8 


4 


RESISTOR 17. OK IX .125U F TC=0^-10D ' 


24546 


C4-l/8-TO-1702 -F 


At6R25 

AUR26 


0757-0209 


2 


2 


RESISTOR 13, 3K IX .125W F TC=0t-100 
NOT ASSIGNED 


19701 


MF4C1/8-T0-1332-F 


A16R27 


0690-0004 


9 


2 


RESISTOR 2.15K IX .125W F TC^O^-lOO 


24546 


C4-1/8-T0-2151-F 


A16R28 

A16R2? 


0690-3161 


9 




RESISTOR 30. 3K IX .125W F TC=0+-100 
NOT ASSIGNED 


24346 


C4-1/0-TO-3B32-F 


AWiR30 


0698-3160 


8 


1 


RESISTOR 31. 6K IX .125W F TC=0**100 


24546 


C4-1/8-T0-3162-F 


A16R3t 


0757-0289 


2 




RESISTOR 13. 3K IX .125W F TC=0+-100 


19701 


HF4C1/S-T0-1332-F 


A16R32 


0757-1094 


9 


1 


■ RESISTOR 1.47K IX .125U F TC=0+-100 


24546 


C4- 1/3-T0-1471-F 


At6R33 


0757-0439 


4 


1 


RESISTOR 6.81K IX .125W F TC=0+-100 


24546 


C4- l/e-TO-6011-F 


A1&R34 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-1D0 


24546 


C4-1/8-T0-1002-F 


AlfcR35 

A16R36 

A16R37 


0698-3154 


0 


1 


RESISTOR 4.22K IX .125U F TC=0+-100 
NOT ASSIGNED 
NOT ASSIGNED 


24546 


C4-1/B-T0-4221-F 


A16R30 


0690-3157 


3 


1 


RESISTOR 19. 6K IX .125M F TC=0<-100 


24546 


C4-1/8-T0-1962-F 


A16R39 


0693-3150 


4 


2 


RESISTOR 23. 7K IX .125U F TC=0<-100 


24546 


C4- 1/0-TO-2372-F 


At6R40 


0737-0442 


9 




RESISTOR lOK IX .12SU F TC“0<-100 


24546 


C4-1/0-TO-1OO2-F 


A16R4t 

At6R42 

AllbR43 


0698-3153 


9 




RESISTOR 3.03K IX .12SU F TC=0-*-100 
NOT ASSIGNED 

NOT ASSIGNED 


24546 


C4- 1/8-T0-3831-F 


A16R44 


0699-0307 


1 


1 


RESISTOR 36.75K .IX ,1U F TC=0+-1 0 


28480 


0699-0307 


At6R4S 


0757-0442 


9 




RESISTOR lOK IX .125U F TC-0+-100 


24546 


C4- l/e-TO-1002-F 


A16R46 


0699-0311 


7 


1 


RESISTOR 74.25K .IX ,1W F TC=0+-10 
NOTE: THIS IS THE ONLY ACCEPT ADLC 
ALTERNATE FOR *R46. 


28480 


0699-0311 


A1(bR46 

A16R47 


0699-0380 


0 


1 


RESISTOR 73.8741K .025X ,1W F TC=0+-5 
NOT ASSIGNED 


28400 


0699-0380 


A16R4B 


0757-0442 


9 




RESISTOR lOK IX . 125U F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A16R49 


0737-0442 


9 




RESISTOR lOK IX .125W F TC=0-*-100 


24546 


C4-1/8-T0-1002-F 


A16RS0 

A16R5I 

A16R32 


0737-0442 


9 




RESISTOR lOK IX . 125U F TC=0+-100 
NOT ASSIGNED 

NOT ASSIGNED 


24546 


C4-- 1/B-T0-1002-F 


A16R53 


0690-3136 


8 




RESISTOR 17. 8K IX ,125U F TC*=D*-100 


24546 


C4-1/8-T0-17B2-F 


A16R54 


0757-0440 


7 


4 


RESISTOR 7.5K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-75O1-F 


A16R35 


0757-0459 


0 




RESISTOR 56.2K IX .125U F TC=0+-100 


24546 


C4-1/0-TO-5622-F 


A16R3fa 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-170-TO-1OO2-F 


A16R37 


0698-3443 


0 


1 


RESISTOR 287 IX . 1 25U F TC=>0>-10Q 


24546 


C4-1/B-T0-287R-F 


A16R3B 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0h-100 


24546 


C4-1/0-TO-1OO1-F 


AH>RS9 


0757-0280 


3 




RESISTOR IK IX ,125W F TC=0+-100 


24546 


C4-1/B-T0 -1001-F 


A16R60 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4 1/B-TO 1001-F 


A16R&1 


0757-0440 


7 




RESISTOR 7.5K 1% .125U F TC°0+-100 


24346 


C4-1/8-T0-7501-F 


A16R62 


2100-1760 


7 


2 


RESISTOR-TRMR 5K 5X UU SIDE-ADJ 1-TRN 


28400 


2100-1760 


A16R63 


0757-0440 


7 




RESISTOR 7.SK IX .125W F TC=B+-10D 


24546 


C4-1/8-T0-7501-F 


A16R64 


0757-0199 


3 




RESISTOR 21. SK IX .125M F TC'=0+-100 


24546 


C4 1/8-T0-2152-F 


A16R65 


0757-0416 


7 




RESISTOR 511 IX .125W F TC«=0+-100 | 


24546 


C4-1/8-T0-511R-F 


At6Rfcb 


0698-8827 


4 




RESISTOR Ih IX .12SU F TC=0^-100 


20480 


0698-8027 


A16R67 


2100-1760 


7 




RESISTOR-TRMR 5K 5X UW SIDE-ADJ 1-TRN 


28480 


2100-1760 


AlbR66 

AlbR69 


2100-1759 


4 


3 


RESISTOR-TRMR 2K 5X I4U SIDE-ADJ 1-TRN 
NOT ASSIGNED 


28480 


2100-1759 


A16R70 


0690-3158 


4 




RESISTOR 23. 7K IX .125U F TC=0+-100 


24546 


C4-1/B-T0 -2372-F 


AlbR71 


2100-1759 


4 




RESISTOR-TRMR 2K 5X WW SIDE-ADJ 1-TRN 


28480 


2100-1759 


A16R72 


2100-1759 


4 




RESISTOR-TRMR 2K 5X WU SIDE-ADJ 1-TRN 


28480 


2100-1759 


A16R73 

A16R74- 

At6R79 


0690-3136 


8 




RESISTOR 17. OK IX . 1 25U F TC=0+-1Q0 
NOT ASSIGNED 


24546 


C4-1/B--T0-17Q2-F 


AlbROD 


0699-0308 


z 




RESISTOR 24.97K .025% .lU F TC=0+-5 


20400 


0699-0308 


Ai6R01 


0699-0300 


a 




RESISTOR 24.97K ,025% .lU F TC=0+-5 


28480 


0699-0300 


A16R02 


0699-0300 


2 




RESISTOR 24.97K .025% .lU F TC=a-i-5 


28480 


0699-0308 


At6R83 


0699-0308 


2 




RESISTOR 24.97K .025% ,1U F TC=D4-5 


28480 


0699-0308 


A16RQ4 

AlbRSS 


0757-0440 


1 


1 


RESISTOR 7.5K IX .125U F TC=O-t-lO0 
NOT ASSIGNED 


24546 


C4 -1/B-T0-7S01-F 





♦Indicates Factory Selected Value 



4 A16 














RF SECTION 



TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16RB6 


0737-0346 


2 


1 


RESISTOR 10 IX .125U F TC=Ot-100 


24546 


C4- 1/e-TO-lORO-F 


A16R07- 














A16R89 








NOT ASSIGNED 






A16R90 


0690-3136 


0 




RESISTOR 17. BK IX .12511 F TC=0-t-100 


24546 


C4-1/0-TO-17D2-F 


A1 6R91 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A16R72 


0757-0442 


9 




RESISTOR lOK IX .12SM F TC=0*-100 


24546 


C4-1/0-TO -1032-F 


A16R93 


0698-0004 


9 




RESISTOR 2.15K IX .1250 F TC=0+-100 


24546 


C4--1/8-T0 -2151-F 


ftl6R94 


0690-3162 


o 


1 


RESISTOR 46. 4K IX .125U F TC“01-100 


24546 


C4-1/B-T0-4642-F 


ftl6R95 


0757-1)442 


9 




RESISTOR lOK IX . 125U F TC“0+-100 


24546 


C4- 1/8-TO-l 0C2--F 


A1£,R96 


0757-0424 


7 


1 


RESISTOR I.IK IX .125U F TC=fl«-100 


24546 


C4-1/O-T0-U01-F 


A16R97 


0757-0405 


4 


1 


RESISTOR 162 IX .I25U F TC=0-*-100 


24546 


C4-1/B-T0-162R-F 


A16R9S 


0737-0278 


9 


1 


RESISTOR 1.78K IX ,125W F TC=0+-100 


24546 


C4-1/G-T0-17B1-F 


A16TP1 


1251-0600 


0 


9 


CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


204QO 


1251-0600 


A16TP2 


1251-0600 


0 




CONNECTOR -SGL CONT PIN 1 . 1 4- MM-BGC-32 SQ 


2848 D 


1251-0600 


A16TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


20400 


1251-0600 


AlfcTP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-HM -BSC-SZ BQ 


2848 0 


1 251-U600 


A16TP5 


1231-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4 -MM-BSC-8Z SQ 


2348 0 


1251-0600 


At6TP6 


1251 -0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM -BSC-OZ SQ 


28400 


1251-0600 


A16TP7 


1251-0600 


0 




CQNNECTOR-SCL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


2049Q 


1251-0600 


At6TPB 


1251--0600 


D 




CONNECTOR-SGL CONT PIN 1 . 1 4 - MM-I'SC-SZ SQ 


28480 


1 251-0600 


A16TP9 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14- MM-BSC-SZ SQ 


28480 


1251-0600 


AI6U1 


1026-0601 


0 


2 


IC OP AhP PRCN TO-99 PKG 


06665 


0P-16FJ 


A16U2 


1026-0471 


2 


2 


1C OP AMP LOU-DRIFT TQ-99 PKG 


20480 


1826-0471 


A16U3 


1026-0601 


d 




IC OP AMP PRCN TO-99 PKG 


06665 


CP-16FJ 


At 6U4 


1026-0306 


2 


2 


IC COMPARATOR GP QUAD 14-DIP-C PKG 


27014 


LM339AJ 


A1&U5 


1020-1425 


6 


1 


IC GCHMITT-TRIG TTL LS NAND QUAD 2-INP 


01295 


GN74LG132N 


AlfcUt 


1026-0100 


n 


1 


1C TIMER TTL MONO/ASTBL 


01295 


NE555P 


A16U7 


1826-1 050 


3 


2 


IC OP AMP GP O-TO-99 PKG 


20480 


1826-1058 


A16UB 


1026-1058 


3 




IC OP AMP GP O-TO-99 PKG 


2848 0 


1026-1058 


A16U9 


1826-0092 


3 


1 


IC OP AMP GP DUAL TO-99 PKG 


28480 


1826-0092 


A16U10 


1026-0229 


e 


2 


IC OP AMP LOW-DRIFT TO-99 PKG 


06665 


OP-05CJ 


A16U1 1 


1026-0161 


7 


2 


1C OP AMP CP QUAD 14-DlP-P PKG 


04713 


MLM324P 


A16U12 


1026-0229 


0 




IC OP AMP LOW-DRIFT TO-99 PKG 


06665 


OP-05CJ 


At 61113 


1026-0471 


2 




IC OP AMP LOW-DRIFT TO-99 PKG 


28480 


1026-0471 


At6U14 


1 026-0840 


9 


1 


IC SMPL/HOLD 14-DIP--C PKG 


243S5 


AD 303 


A16U1S 


1010-0206 


0 


1 


NETWORK-RES B-SIPIO.OK OHM X 7 


31121 


208A1 03 


At6U16 


1020-1196 


8 


6 


1C FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


GN74LS174N 


At6U17 


1026-0604 


9 


1 


IC CONV 12-B-D/A lO-DIP-C PKG 


20480 


1826-0604 


A16Uie 


1020-1 196 


0 




IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


SN74L9174N 


At 6111 9 


1026-0161 


7 




1C OP AMP GP QUAD 14-DlP-P PKG 


04713 


MLM324P 


A16U20 


1026-0306 


2 




IC COMPARATOR GP QUAD 14-DlP-C PKG 


27014 


LM339AJ 


A16U21 


1020-1196 


0 




IC FF TTL LS D-TYPE P05 -EDGE-TR 1C COM 


01295 


SN74LS174N 


A16U22 


1026-0541 


7 


2 


IC CONV 10--L-D/A 16-DIP-P PKG 


20480 


1826-0541 










NOTE; THE 1026-0440 IS AN ALTERNATE FOR 














U22 AND U20. 






A16U23 


1820-1 196 


8 




IC FF TTL LS D-TYPE POS -EDGE-TR IG COM 


01295 


SN74LG174N 


A16U24 


1020 -1197 


9 


2 


IC GATE TTL LG NAND QUAD 2- INP 


01295 


SN74LG00N 


A16U23 


1020-1197 


9 




IC GATE TTL LS NAND QUAD 2-INP 


01293 


GN74LS00N 


A16U26 


1020-1195 


7 


1 


1C FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01293 


DN74LS175N 


A16U27 


1020-1196 


8 




IC FF TTL LG D-TYPE POS-EDGE -TRIG COM 


01295 


SN74LS174N 


A16U28 


1026-0541 


7 




1C CONV 10-B-D/A 16-DIP-P PKG 


28480 


1026-0541 










NOTE: THE 1026-0448 IG AN ALTERNATE FOR 














U22 AND U20. 






A16U29 


1020-1196 


0 




IC FF TTL LS D-TYPE PGS-EDGE-TR IG COM 


01295 


SN74LS174N 


A16VR1 


1902-3203 


6 


2 


DIODE-ZNR 14. 7U 5X DO-35 PD=.4W 


20400 


1902-3203 


A16UR2 


1902-3203 


6 




DIODE-ZNR 14.7V 5X DO-35 PD=.4W 


28480 


1902-3203 


A169R3 


1902-0625 


0 


1 


DIODE-ZNR 1N029 6.2V 5X DO -7 PD=.25W 


04713 


1N829 


A16U1 


1460-1409 


Q 


1 


UIREFORM BE CU AG 


20400 


1460-1409 










MISCELLANEOUS PARTS 








4040-0749 


4 


1 


EXTR PC BD BRN 


20400 


4340-0749 




4040-0754 


1 


1 


EXTR PC BD BLU 


28400 


4040-0754 




0330-1194 


1 


2 


STANDOFF-RND .394-IN-LG 4-40IHD 


0 0 tl 0 0 


ORDER BY DESCRIPTION 



*Indicates Factory Selected Value 
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FIGURE 1. A16SCAN GENERATOR, SIMPLIFIED BLOCK DIAGRAM 
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RF SECTION 



A16 SCAN GENERATOR 
85660-60198 (1 OF 2) 



PIN 


SIGNAL 


TO/FRON 


FUNCTION 

BLOCK 


1 


GND 


A15P2-1 




19 


LBIO 


A15P2-19 




2 


AOR0 


A15P2-2 




20 


ADRl 


A15P2-20 




a 


ADR2 


A15P2-3 




21 


ADR3 


A15P2-21 




4 


A0R4 


A16P2-4 




22 


NC 






5 


IOB0 


A15P2-5 


B 


23 


lOBl 


A15P2-23 


B 


6 


I0B2 


A15P2-6 


B 


24 


I0B3 


A15P2-24 


B 


7 


I0B4 


A1SP2-7 


B 


25 


I0B5 


A15P2-25 


B 


a 


I0B6 


A1SP2-B 


B 


2B 


I0B7 


A1SP2-26 


B 


9 


lOBB 


A15P2-9 


B 


27 


I0B9 


A15P2-27 


B 


10 


IOB10 


A15P2-10 


B 


28 


lOBll 


A15P2-2B 


B 


11 


I0B12 


A13P2-11 


B 


29 


I0B13 


A1SP2-29 


B 


12 


NC 






30 


NC 






13 


NC 






31 


NC 






14 


NC 






32 


NC 






IS 


NC 






S3 


NC 






16 


NC 






34 


NC 






17 


+ 5.2V 


A16P2-17 


R 


35 


+ 5.2V 


A15P2-35 


R 


IB 


GND 


A1SP2-1B 




38 


GND 


A15P2-38 





P2 



PIN 


SIGNAL 


TO/FRON 


FUNCTION 

BLOCK 


1 


+20V 




R 


16 


+20V 




R 


2 


GND 




R 


17 


GND 




R 


3 


+ 12V 






18 


+ 12V 






4 


-5.2 V 






19 


-5.2 V 






5 


-lOV 




R 


20 


-lOV 




R 


6 


SATl 


A12P3-5 


P 


21 


SAT2 


A12P3-20 


P 


7 


LSTS 


A12P3-6 


B 


22 


LSAS 


A12P3-21 


1 


8 


LAOS 


A12P3-7 


F 


23 


LANR 


A12P3-22 


C 


9 


HSNP 


A12P3-B 


C 


24 


NC 






10 


NC 






25 


NC 






11 


NC 






26 


NC 






12 


-40V 




R 


27 


-40V 




R 


13 


NC 






26 


NC 






14 


NC 






29 


NC 






IS 


GNO 






30 


GND 







SERIAL PREFIX: 2410A 




I 

I 



NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 

FOR COMPLETE REFERENCE DESIG- 
NATION. PREF IX ABBREVIATION WITH 
ASSEMBLY DESIGNATION. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IS IN OHMS (A) 
CAPACITANCE IS IN H I CROF AR ADS |U F I 
INDUCTANCE IS IN MI CROHENRl ES |[) H ) 

3. UNLESS OTHERWISE INDICATED: 

SIGNALS ENTER AT LEFT SIDE OR 
TOP AND EXIT AT RIGHT SIDE OR 
BOTTOM OF FUNCTION BLOCKS. 

4. U1 PIN CONFIGURATION: 



111 (lOK) 



\ 
















[hi: 

U- 


ER21R3: 


1 


ERsiRs: 


[r7 


i 


1 




|a I-* 




6 h 1 


|b 



5. MNEMONIC TABLE: 



MNEMONIC 


DESCRIPTION 


LSAS 


LOH-SCAN ATTENUATOR 
STROBE 


LSTS 


LON-SCAN TIME STROBE 


LAOS 


LOH'AUX OUT STROBE 


HSWP 


HIGH-SWEEPING 


SATl 


SCAN INTEGER ATTENUATOR 
LSB 


SAT2 


SCAN INTEGER ATTENUATOR 
MSB 


LANR 


LON-ANALOG RESET 



6. ACCEPTABLE VALUES FOR R46K ARE: 



VALUE 


PART NUMBER 


74.25K 

73.874K 


0699-0311 ICO-7) 
0699-0300 tCO-Ol 



I 

I 




FIGURE 4. A16SCAN GENERATOR, SCHEMATIC DIAGRAM (1 0F2) 
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RF SECTION 



A1 7 POSITIVE REGULATOR, CIRCUIT DESCRIPTION 



A17 Positive Regulator provides +20V, + 12V, and + 5.2V regulated voltages to the instrument. It also provides 
for thermal shutdown at temperatures above 85°C or, if the fan fails, controls power to the oscillator in the A22 
10 MHz Frequency Standard, and ensures power-up and power-down operation that will not invalidate data in 
A15 Controller. The relationship of A17 to A8 Rectifier, A23 Motherboard, and A18 Negative Regulator is 
shown on the A8 schematic. 

Front-Panel Shutdown (F) 

When the front-panel LINE switch is in STANDBY, the LSBY line is grounded, fan relay K1 on the A23 
Motherboard is energized turning the fan off, and the STANDBY LED is turned on. 

Pin 9 of U3C is also at ground when LSBY is grounded so the output of U3C is at + lOV, turning on Qll 
through R4L Q1 1 sinks all of the current supplied by the compound current source Q1 and Q2, which turns off 
the 4- 20V supply series-pass transistor A23Q3, located on the A23 Motherboard. All other supplies are refer- 
enced to the output of the +20V Regulator, so they are also disabled. (The + 22V supply is an exception. It is 
always on as long as the instrument has ac power from the line.) 

When the front-panel LINE switch is in the ON position, the LSBY line is no longer grounded, the fan relay K1 
is no longer energized and the fan turns on. LSBY rises to about + 22V due to the fan relay coil. This causes the 
output of U3C to go low, turning off Q1 1 . The current source of Q1 and Q2 can now supply current to A23Q3 
on the A23 Motherboard and the + 20V supply will turn on. 

Thermal Shutdown (I) 

U3D senses the voltage across thermistor RTl . The resistance of RTl is nomincdly 1000 ohms at 25°C and drops 
to 107 ohms at 85°C. When the resistance drops, the output of U3D rises, turning on the thermal shutdown 
LED DS3 and also Q12 which disables the current source in the + 20V supply, shutting the supply off. CR5 and 
R52 provide hysteresis so the instrument will not turn on again until the temperature drops to 55“C. 

+ 20V Regulator (A) 

The + 20V supply has as its reference a 6.2V zener diode VR2 biased from the output of the -f 20V supply ((E) 
on the schematic). The 4- 20V output is divided down by R9, R50, and RIO to 6.2V. This voltage is compared 
with the 4- 6.2V reference voltage by amplifier Ul. This amplifier sinks current from the current source Ql, so 
that the voltage at the base of the series-pass transistor A23Q3 (on A23 Motherboard) is such that the output of 
the supply is at 4- 20V. 

A simple form of foldback current limiting is provided by the current sensing resistor R3, R4, R5, CR4, and Q3. 
Overvoltage protection is provided by the 4- 20V crowbar (G) consisting of VR3 and CRl . DS2 is a LED which 
indicates the presence of an output voltage. Fuse F2 provides further protection for the supply. 

4 - 20V Switched Supply (J) 

The 4- 20V switched supply is provided to drive the output amplifier of the A22 10 MHz Frequency Standard. If 
the Reference Disable line HSTD is low, QIO is off, and Q9 is off so no power is supplied to the standard. When 
HSTD goes high, both Q9 and QIO turn on and 4- 20V is supplied to the standard. 

4 - 12V Regulator (B) 

The 4- 12V supply is a 12V floating regulator with its reference terminal biased at IIV by R24 and VR8. This 
supply is enabled by the presence of the —5.2V supply, which causes Q8 to turn off, allowing the zener diode 
VR8 to be biased by the current flowing from the output of the supply through R24. LED DS4 provides a 
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RF SECTION 



visible indication of an output voltage. Overvoltage protection is provided by the + 12V crowbar (D). The 
regulator itself is internally protected, but further protection is provided by CR3 and FI . 

+ 5.2V Regulator (C) 

The operation of this supply is similar to that of the +20V supply. Its reference is from the voltage divider R36 
and R49 from the + 20V supply. This voltage is compared with the divided jdown output voltage by U2, which 
drives the Darlington-connected transistors Q6 and Q4 and the series-pass transistor A23Q4 on the A23 Mother- 
board. Foldback current limit is provided by R27-29, R31, R32, and Q5^ The output crowbar (H) provides 
overvoltage protection. Further protection is provided by F3. 

Power Up/Down Detector (K) 

A power-up indication HPUP is provided to allow the instrument to turn on and off in an orderly manner. The 
HPUP line goes high when all of the following conditions are met: 

1) The rectified dc voltage of the + 5.2V supply is above 8.6V. (Provides an indication that the Line Voltage is 
present.) 

2) The + 5.2V output is higher than -i- 4.9V. 

3) The front-panel shutdown and thermal shutdown circuits allow the instrument to be turned on. 

If both the front-panel shutdown and thermal shutdown transistors Ql 1 and Q12 are off, CRH is reverse 
biased. If the output of the + 5.2V supply is greater than +4.9V, the output of U3A is high and CR12 is 
reverse biased. If the dc input voltage to the + 5.2V supply is greater than + 8.6V, then the voltage at pin 5 
of U3B is greater than +6.2V and the output of U3B is high. This turns on transistors Q13 and Q7, 
pulling the collector of Q7 to about + 5V. This provides the HPUP signal. 

If any of the above conditions are not met, HPUP remains low. R59 and G14 provide cm additional time delay 
at turn-on to allow the supplies to settle down. 
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RF SECTION INTERNAL FUSE REPLACEMENT 




NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 1. 



I WARNING I 

Remove ac line cord from both instruments before proceeding with this pro- 
cedure. 



1 . Position instrument upside-down as shown in View A. 

2. Remove feet (1) from rear of RF Section by removing screws (2) shown in View A. 

3 . Remove bottom cover by loosening screw (3) smd pulling cover toward rear of instrument. 

4. Location of fuses is shown in View B. 



FI +22V 1A 



FI +12V 1A 
F2 +20V 3A 
F3 +5.2V 6A 



FI -5.2V 2.5A 
F2 -40V 1.5A 
F3 -lOV 5A 




FIGURE 1. INTERNAL FUSE REPLACEMENT 
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TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A17 


05660-60174 


7 


1 


BOARD AGSEHULY, P0niT19E REGULATOR 


28480 


85660-60174 


rt17Ct 


0180-2205 


3 


1 


CAPACITOR-FXD .33UF+-10X 35VDC TA 


56209 


150D334X9035A2 


A17C2 


0180-0116 


1 


2 


CAPACnOR-FXD 6.BUF-t-lD5C 3SUDC TA 


56209 


150D605X9035B2 


A17C3 


0100-1746 


5 


1 


CAPACITOR-FXD 15UF+-10X 20UDC TA 


56289 


150D156X9020B2 


A17C4 


0160-2199 


2 


2 


CAPACnOR-FXD 30PF V -bZ 300VDC MICA 


28480 


0160-2199 


A17C3 


0180-0228 


6 


2 


CAPACITOR-FXD 22UF+-10X 159DC TA 


56209 


150D226X9015B2 


A17C6 


0130-0116 


1 




CAPACITOR-FXD 6.8UF-*-10% 33VDC TA 


56289 


150D6G5X903332 


A17C7 


01 60-0573 


2 


1 


CAPACITOR-FXD 4700PF -t-~20X lOOVDC CER 


20400 


0160-0573 


A17C3 


0160-4256 


6 


2 


CAPACITOR-FXD . 047UF -20X 200VDC CLR 


16546 


CU30 B 473M 


A17C9 


0160-4236 


6 




CAPACITOR-FXD .047UF -♦-20X 200VDC CER 


16S46 


CW30 B 473M 


A17C10 


0160-2199 


2 




CAPACITOR-FXD 30PF +-3X 300VDC MICA 


28 480 


0160-2199 


At7Cn 


0100-0197 


8 


3 


CAPACITOR-FXD 2.2UF+-10Z 20VDC TA 


56289 


150D223X9020A2 


A17C12 


0100-0220 


6 




CAPACITOR-FXD 22UF+-10X 150DC TA 


56.'?39 


150D226X901SB2 


A17C13 


01 60-4892 


6 


1 


CAPACITOR-FXD lUF +-20X 250DC CER 


20480 


0160-4092 


A17C14 


0180-0197 


0 




CAPACITOR-FXD 2.2UF+-10X 23VDC TA 


562S9 


150D225X9020A2 


A17C15 


0180-0197 


8 




CAPACITOR-FXD ^.2UF^-10X 2QVDC TA 


3620-7 


1500225X9020A2 


A17Ct6 


0160-4832 


4 


1 


CAPACITOR-FXD .OIUF •-10X 100UDC CER 


28480 


0160 -4032 


A17CR1 


1084-0010 


5 


2 


THYRISTQR-SCR 2M4186 VRRM=200 


iJ4713 


2N4186 


A17CR2 


1884-0046 


9 


1 


THYRISTOR-SCR URRM=50 


33500 


C230F 


A17CR3 


1901-0743 


1 


1 


DIODE-PUR RECT 1N4004 400U lA DO-41 


01295 


1N4004 


A17CR4 


1901-0033 


2 


5 


DIODE-GEN PRP 1009 200MA DO-7 


^8480 


1901-0033 


A17CR3 


1901-0033 


2 




DIODE-GEN PRP 18CV 2D0MA DO-7 


20480 


1901-0033 


A17CR6 


1901-0033 


o 




DIODE-GEN PRP 1009 200HA DO -7 


20480 


1901-0033 


A1 7CR7 


1884-0010 


5 




THYRISTOR-SCR 2N4106 9RRM=200 


04713 


2N4106 


A17CRG- 

At7CHlO 

A17CR11 


1901-0033 


a 




NOT AEGIGNED 

DIODE-GEN PRP 1309 200MA DO 7 


28400 


1901-0033 


A17CR12 


1901-0033 


2 




DIODE-GEN PRP 1809 200MA DO-7 


28430 


1901-0033 


A17D51 


1990-0437 


7 


3 


LED-LAMP LUM-1NT=1MCD IF-20MA-MAX BVR=^39 


20480 


5002-4584 


A17DS2 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX B9R=59 


28400 


5082-4504 


A17DS3 


1990-0404 


8 


1 


LED-LAMP LUM-1NT=300UCD IF=50MA-MAX 


20480 


5082-4480 


A17DS4 


1990-0487 


7 




LED-LAMP LUM-INT^lMCD IF=20MA-MAX B9R=59 


284C0 


5082-4584 


A17F1 


2110-0001 


8 


1 


FUSE lA 2509 NTD 1.25X.25 UL 


75915 


312031 


A17F2 


21 10-0003 


0 


t 


FUSE 3A 2509 NTD 1.25X.25 UL 


■75915 


312003 


A17F3 


21 1 0-0056 


3 




FUSE 6A 2509 NTD 1.25X.25 UL lEC 


73915 


312006 


A17«l 


1053-0012 


4 




TRANSISTOR PNP 2N2904A 31 TO-39 PD-600MU 


0 1 295 


2N2904A 


A17Q2 


1833-0451 


5 




TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 


0 1 295 


2N3779 


A17Q3 


1854-0404 


0 




TRANSISTOR NPN SI TO- 10 PD=»360MU 


204 00 


1054-0404 


A17Q4 


1834-0441 


5 


1 


TRANSISTOR NPN SI PD=5,BW FT-800KH2 


28480 


1054-0441 


A17QS 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


20400 


1054-0404 


A17Q6 


1854-0404 


0 




TRANSISTOR NPN SI TO-IO PD=360MU 


20480 


1054-0404 


A17Q7 


1B53-02B1 


9 




TRANSISTOR PNP 2N2907A SI TO-10 PD=400MU 


04713 


2N2907A 


A17Q0 


1054-0404 


0 




TRANSISTOR NPN 31 TO-18 PD=360MU 


20400 


1854-0404 


A 1709 


1053-0281 


9 




TRANSISTOR PNP 2N2907A SI TD-10 PD«=400MU 


04713 


2N2907A 


A17Q10 


1054-0404 


y 




TRANSISTOR NPN SI TO-18 PD=360MU 


20480 


1054-0404 


A17Q11 


1054-0404 


0 




TRANSISTOR NPN SI TO-18 PD=»360MU 


20400 


1034-0404 


A17Q12 


1354-0404 


0 




TRANSISTOR NPN SI TO-IB PD=360MU 


28480 


1354-0404 


A17013 


1834-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MU 


04713 


2N2222A 


A17R1 


0757-0443 


B 




RESISTOR IIK IX .125U F TC=0-t-100 


24546 


C4-1/8-T0-1132-F 


A17R2 


0757-0401 


n 




RESISTOR 100 IX .125M F TC=0+-100 


24546 


C4-1/8-TO-101-F 


A17R3 


0811-1639 


0 




RESISTOR .27 5X 2U PW TC=0>-300 


75042 


BWH2-27/100 -J 


A17R4 


0737-041B 


9 




RESISTOR 619 IX .123W F TC^O^-lOO 


24546 


C4-170-TO-619R-F 


At7R5 


D757-0443 


D 




RESISTOR IIK IX . 1 25W F TC=>0*— 100 


24546 


C4-1/0-TO-1132-F 


A17R6 


0757-0394 


B 


1 


RESISTOR 51.1 IX .125U F TC=0-i-100 


24546 


C4-1/8-T0-51R1-F 


A17R7 


0698-3150 


6 




RESISTOR 2.37K IX .125U F TC=Bt-100 


24546 


C4-1/B-T0-2371-F 


A17R8 


0698-3442 


9 




RESISTOR 237 IX .125U F TC-=^0+-100 


24546 


C4-1/B-T0-237R-F 


A17R7 


0690--8465 


6 




RESISTOR 7.15K .5X .125U F TC=0t-5D 


20480 


3698-0465 


A17R10 


0698-6835 


0 


^B 


RESISTOR 3.16K ,5X .125U F TC=0+-30 


24546 


NC55-1/B-T2--3161-D 


A17Rtl 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0-i-100 


24546 


C4-1/8-T0-10D1-F 


A17Rta 


0757-0279 


9 




RESISTOR 1.70K IX .125U F TC«s0+-lQ0 


24546 


C4-1/0-TO- 1701-F 


A17R13 


0683-0275 


9 




RESISTOR 2.7 5X .25U FC TC=-400/*500 


01121 


CB27G5 


A17R14 


0698-3444 


1 




RESISTOR 316 IX .125W F TC«0+-100 


24546 


C4-1/0-TO-316R-F 


A17R15 


0757-0346 


2 


3 


RESISTOR 10 IX .125U F TC=0-t-100 


24546 


C4 -1 /8-T3-10RO-F 


A17R16 


0757-0270 


9 




RESISTOR 1.70K IX .125U F TC=0^-100 


24546 


C4- 1/0-TO-17O1-F 


A17R17 


069B-3162 


0 


1 


RESISTOR 46. 4K IX . 1 25U F TC = 0*— 100 


24546 


C4-1/0-TQ -4642 -F 


A17R1B 


0757-0442 


9 


2 


RESISTOR lOK IX .125U F TC = 0-*-100 


24546 


C4-1/8-T0-10O2-F 


A17R19 


0757-0438 


3 


5 


RESISTOR 5.1 IK 1% .125U F TC=0+-100 


24546 


C4-1/0-TO-5111-F 


A17R20 


0698-0083 


8 


1 


RESISTOR 1.96K IX ,125M F TC“0+-100 


24546 


C4- 1/8-TO- 1961-F 


A17R21 


0757-0465 


6 


1 


RESISTOR lOOK IX .125U F TC=0^-100 


24546 


C4-1/8-T0-1003-F 


A17R22 


0757-0443 


0 




RESISTOR IIK IX .125U F TC=0+-100 


24546 


C4- 1/0-TO-l 1 02-F 


A17R23 


0757-0430 


3 




RESISTOR 5.11K IX .125U F TC=0«-100 


‘24546 


C4-1/8-T0-5111-F 


A17R24 


0757-0399 


5 


1 


RESISTOR 02.5 IX .125W F TC=*0+-100 


24546 


C4-170-TO-O2R5-F 


A17R23 


0757-0280 


3 




RESISTOR IK IX ,125U F TC^O-t-lOO 


i24546 


C4-1/O-T0-1001 -F 



■"Indicates Factory Selected Value 
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Reference 

Designation 


HP Part 
Number 


A17R26 


0757-0401 


A17R27 


01311-1661 


A17R28 


0011-1661 


A17R29 


0011-1661 


A17R30 


0757-0419 


A17R31 


0757-0420 


A17R32 


0690-3154 


A17R33 


0757-0280 


A17R34 


0698-8466 


A17R35 


0698-6Q3S 


A17R36 


0690-6035 


A17R37 


0683-0275 


A17R38 


0698-3444 


A17R39 


0737-0401 


A17R40 


0757-0346 


A17R41 


0690-3150 


A17R42 


0757-0418 


A17R43 


0698-3156 


A17R44 


0757-0459 


A17R45 


0690-3150 


A17R46 


0698-3150 


A17R47 


0757-0442 


A17R4B 


0698-3444 


A17R49 


0698-0464 


A17R50 


21 00-3093 


A17R51 


0737-0200 


A17R52 


0698-0084 


A17R33 


0698-440S 


A17R54 


0757-0280 


A17R55 


0737-0401 


A17R56 


0698-3157 


A17R37 


0757-0438 


A17R5B 


0690-3634 


A1 7R59 


0757-0459 


A17R60 


0757 -0438 


A17R6I 




A17R62 


0757-0346 


A17R63 


0698-3444 


A17R64 


0757-0280 


A17R65 


0737-0459 


A17R66 


0757-0438 


A17R67 


0757-0280 


A17R60 


0757-0416 


A17R69 


C690-315S 


A17RT1 


0037-0126 


A17TP1 


1251-0600 


A17TP2 


1251-0600 


A17TP3 


1251-0600 


A17TP4 


1251-0600 


A17TP5 


1251-0600 


A17TP6 


1251-0600 


A17TP7 


1251-0600 


A17TP0 


1251-0600 


A17U1 


1820-0223 


A17U2 


1020-0223 • 


A17U3 


1026-0161 


A17VR1 


1902-3171 


A17VR2 


1902-0606 


A17VR3 


1902-3252 


A17VR4 


1902-0049 


A17VR3 


1902-0606 


A17VR6 


1902-0049 


A17VR7 


1902-3203 


A1 7VR8 


1903-3172 


A17VR9 


1902-0049 

2110-0269 
21 90-0014 
2190-0027 
2950-0031 
5040- 6043 




Description 




Mfr Part Number 




RESISTOR 100 U ,125U f TC=04-100 
RESISTOR .39 5X 2W PW TC=»0-i-800 
RESISTOR .39 5X 2W PU TC=0+-D0O 
RESISTOR .39 5X 2W PW TC=0i -BOO 
RESISTOR 601 IX .125U F TC=0«-100 

RESISTOR 750 IX .125W F TC-0+-10a 
RESISTOR ^.22K IX .125W F TC=D+-100 
RESISTOR IK IX .125U F TC=0i~100 
RESISTOR 942 .5X .125U F TC=!H-S0 
RESISTOR 3.16K .5X .125W F TC=0+-50 

RESISTOR 3.16K . 5X .125M F TC=0+-50 
RESISTOR 2.7 5X . 25U FC TC=-400/+50U 
RESISTOR 316 IX .12SW F TC=04-lflO 
RESISTOR 100 IX .123W F TC>=Ot-100 
RESISTOR 10 IX .123U F TC“0^-100 

RESISTOR 2.37K IX .123U F TC=»0<-100 
RESISTOR 619 IX .12SW F TC=0+-100 
RESISTOR 14. 7K IX .125U F TC=0<-1QO 
RESISTOR 56. 2K IX .125W F TC=0<-103 
RESISTOR 2.37K IX .125U F TC=Q*-10Q 

RESISTOR 2.37K IX .125U F TC=0+-100 
RESISTOR lOK IX .125U F TC--0+-100 
RESISTOR 316 IX .125U F TC-=0i-100 
RESISTOR 12. 6K .5X .125U F TC=0+-50 
RESISTOR--TRhR 200 lOX C SIDE-RDJ 17-TRN 

RESISTOR IK IX .125W F TCi=Ot-100 
RESISTOR 2.1SK IX .125W F TC=0-*-100 
RESISTOR 107 IX .123U F TC=Ot-100 
RESISTOR IK IX .125U F TC’=0+-100 
RESISTOR 100 IX . 125W F TC=0*-100 

RESISTOR 19. 6K IX .125U F TC=B«-10O 
RESISTOR 5.1 IK IX .125U F TC=--0+-100 
RESISTOR 470 3X 2M MO TC=0>-200 
RESISTOR 56. 2K IX .125W F TC"=0+-100 
RESISTOR 5.11K IX .125U F TC=0+-100 

NOT ASSIGNED 

RESISTOR 10 IX .125U F TC=0+“1B0 
RESISTOR 316 IX .125U F TC=•0^-100 
RESISTOR IK IX .125U F TOD+-100 
RESISTOR 56. 2K IX .125U F TC=0+-100 

RESISTOR 5.1 IK IX .125W F TC=0+-100 
RESISTOR IK IX .125U F TC=0+-100 
RESISTOR 511 IX .125U F TC=0*^-100 
RESISTOR 4.64K IX .125W F TC=0<-100 

THERMISTOR DISC IK-OHM TC=- -4 . 4X/C • DEG 

CONNECTOR-GGL CONT PIN 1 . 1 4- MM -DSC-SZ SQ 
CONNECTOR--GGL CONT PIN 1 . 1 4- MM - BSC -GZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM-HSC-SZ SQ 
CONNECTOR -SGL CONT PIN 1 . 14 MM-BSC-SZ SQ 
CONNECTOR-GGL CONT PIN 1 . 1 4-MM -BSC-EZ SQ 

CONNECTOR-SGL CONT PIN 1 . 1 4-MM-B5C-SZ SQ 
CONNECTOR-GGL CONT PIN 1 . 1 4-MM -BSC- SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4- MM-BSC -SZ SQ 

IC OP AMP GP TO-99 PKG 
IC OP AMP GP TO-99 PKG 
IC OP AMP GP QUAD 14-DIP-P PKG 

OIODE-ZNR IIV 3X DO-35 PD=.4W TC=t . 062X 
DIODE- ZNR 6.2V 2X DO-7 PD=.4W TC=4 , 0 02X 
DIODE-ZNR 22.6V 2X DO-35 PD=.4W 
DIDDE-ZNR 6.19V 5X DO-35 PD=.4W 
DIODE-ZNR 6.2V 2X DO-7 PD=.4U TC=+.0B2X 

DIODE-ZNR 6.19V 5X DO-35 PD=.4W 
DIODE-ZNR 14.7V 5X DO-35 PD=.4W 
DIODE-ZNR liv 2X DO-35 PD“ . 4U TC-^+,062X 
DIODE-ZNR 6.19V 5X DO-35 PD=.4U 

MISCELLANEOUS PARTS 

FUSEHOLDER-CLIP T YPE . 2SD-FUEE 
WASMER-LK INTL T NO . 2 .009- IN-ID 
UASHER-LK INTL T 1/4 IN . 256-IN-ID 
NUT-HEX-DBL-CHAM 1/4-20-THD .094-IN-THK 
EXT RACTOR 



C4-1/8-T0-131 -F 
BWH2- 39/10 0- J 
PWH2-39/100-J 
BWH2-39/100-J 
C4 -1/O-TO-601R-F 

C4-1/0-TO-751-F 
C4-1/8-T0-4221-F 
C4-1/0-TO- tOOl-F 
0698-0466 

NC5S-1/Q-T2-3161-D 

NC5S-1/Q-T2-3161-D 

CB27G5 

C4-1/0-TO-316R-F 
C4- 1/O-TO-lOl-F 
C4 -1/8-TO-lORO -F 

C4-1/B-T0 -2371-F 
C4 -1/8-T0-619R-F 
C4- 1/B-TO- 1472-F 
C4--1/0-TO-5622-F 
C4- 1/B-T0-2371-F 

C4 -1/0-TO-2371 -F 
C4- 1/8-T0-1002-F 
C4 -1/3-T0-316R-F 
0690-8464 
43P201 

C4 -l/O-TO- 1001-F 
C4-1/Q-T0-2151-F 
C4-1/8-TO-107R-F 
C4-1/0-TO-1OO1 -F 
C4-1/B-T0-101-F 

C4-1/B-T0-1962-F 

C4-1/0-TO-5111-F 

0693-3634 

C4 1/0-TQ-5622-F 

C4-1/Q-T0-5111-F 



C4-1/0-TO -lORO-F 
C4- 1/Q-T0-316R-F 
C4--l/0-TO-lOOt-F 
C4-1/B-T0-5622-F 

C4 -l/B-TO-5111 -F 
C4-1/B-T0 -lOOt-F 
C4-1/8-T0-511R-F 
C4-1/0-TO-4641-F 



1251-06U0 
1 2S1-Q6Q0 
1251-06U0 
1 251 -0600 
1251-0600 

1251-0600 

1251-0600 

1251-0600 

CA301AT 

CA301AT 

MLM324P 

1902-3171 

1N025 

1902-3252 

1902-0049 

1N825 

1902-0049 

1902-3203 

1902-3172 

1902-0049 



2110-0269 
2190-001 4 
2190-0027 

ORDER BY DESCRIPTION 
50-13-6U43 
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FIGURE 2. A1 7 POSITIVE REGUUTOR, COMPONENT LOCATIONS 
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A1 8 NEGATIVE REGULATOR, CIRCUIT DESCRIPTION 



A18 Negative Regulator provides -5.2V, - lOV, and -40V regulated voltages to the instrument. All three 
supplies derive their reference from the + 20V supply on the A17 Positive Regulator. The relationship of A18 to 
A8 Rectifier, A17 Positive Regulator, and A23 Motherboard is shown on the A8 schematic. 

-10V Regulator (A) 

The - lOV supply is referenced to the + 20V supply by a resistor divider consisting of R5, R6, and R7 connected 
between the two supplies. The voltage at the junction of R5 and R6 is nominally OV. Any error is amplified by 
U2 to drive the series-pass transistor A23Q1 . The entire unregulated portion of the supply including the rectifier 
diodes and filter capacitor is floating, thus the collector of A23Q1 is typically + 15V. Current sensing resistors 
R1 and R23 are connected between the emitter of A23Q1 and ground. These resistors, along with R2, R3, CRl, 
and Ql, form a current foldback protection network. 

Overvoltage protection is provided by the - lOV crowbar (B) consisting of VR2 and CR26. Further protection is 
provided by fuse F3. A LED DS2 indicates the presence of an output voltage. 

-5.2V Regulator (C) 

The — 5.2V supply is also referenced to the -l- 20V supply by a resistor divider consisting of R37, R33, and R39 
connected between the two supplies. This supply is a double regulated supply, as its input is the regulated output 
from the - lOV supply. Error amplifier U1 drives the pass transistor Q2 via Q3. R32 and R33 are dropping 
resistors so the power dissipation in Q2 is not excessive. R34, R12, R36, and Q4 provide current foldback 
protection. Further protection is provided by FI. Overvoltage protection is provided by the - 5.2V crowbar (D) 
consisting of VR4 and CR27. A LED DS3 indicates the presence of an output voltage. 

- 40V Regulator 

The -40V supply is referenced to the +20V supply by the voltage divider consisting of R24, R25, and R26, 
designed so that the input to the error amplifier U3 is at OV. The output of the error amplifier drives the 
Darlington connection of Q5 and the series-pass transistor A23Q2. The input to the supply is floating, so the 
collector of A23Q2 is t^ically at -i- lOV. Foldback current protection is provided by R17, R18, R19, and Q6. 
Further current protection is provided by the -40V crowbar (F) consisting of VR3 and CR25. The presence of 
an output voltage is indicated by a LED DSl . 
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RF SECTION INTERNAL FUSE REPLACEMENT 



NOTE 

For location of hardware and cables referred to in this procedure, see 
Figure 1. 



WARNING 



Remove ac line cord from both instruments before proceeding with this pro- 
cedure. 




1 . Position instrument upside-down as shown in View A. 

2. Remove feet (1 ) from rear of RF Section by removing screws (2) showi in View A. 

3 . Remove bottom cover by loosening screw (3) and pulling cover toward rear of instrument. 

4. Location of fuses is shown in View B. 



FI +22V 1A 



FI +12V 1A 
F2 +20V 3A 

h +5.2V 6A 

^ ^ 



FI -5.2V 2.5A 
F2 -40V 1.5A 
F3 -lOV 5A 




FIGURE 1. INTERNAL FUSE REPLACEMENT 
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RF SECTION 



TABLE! REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


O O 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AtO 


B5660-60t37 


z 


1 


BOARD ASSEhDLY, NEGATIVE REGULATOR 


28480 


85660-60137 


A18C1 


1I160--B199 


2 


3 


CAPACITOR-rXD 30PF •* -5X 300VDC hICA 


28480 


0160-2199 


A1DCS 


0t80-022G 


6 


3 


CAPACITOR-FXD 22UF-<-10X 15VDC TA 


56289 


150D226X9015B2 


A1 8C3 


0t80-l74i 


5 


2 


CAPACITOR-FXD 15UF+-10X 20VDC TA 


56309 


13QDt36X9020D2 


AlOCA 


0t60-2199 


2 




CAPACITOR-FXD 30PF < -5X 300VDC MICA 


28430 


0160-2199 


At ecs 


0t80-0229 


6 




CAPACITOR-FXD 23UF+-10X 159DC TA 


56289 


150D226X9015D3 


A1DC6 


otto-2199 


2 




CAPACITOR-FXD 30PF +-5X 300VDC MICA 


28480 


0160-3199 


A1BC7 


0180-0230 


6 




CAPACITOR-FXD 231JF+-10X 15VDC TA 


56209 


150D226X9015B2 


At BCG 


0100-1731 


8 


1 


CAPACITOR-FXD 4.7UF+-10X 50VDC TA 


56209 


153D475X9050D2 


At 0C9 


0160-4236 


6 


3 


CAPACITOR-FXD .047UF +-20X 3009DC CER 


16546 


CU30 B 473M 


AIQCIO 


0100-1746 


5 




CAPACITOR-FXD 15UF+-10X 20VDC TA 


5638? 


15OD156X902DB2 


At QCll 


0160-4093 


6 


3 


CAPACITOR-FXD lUF +-30X 25VDC CER 


3C480 


0160-4092 


A10C12 


0160-4256 


6 




CAPACl rOR-FXD .047UF +-20X 203WDC CER 


16546 


CU30 B 473M 


At 8C13 


0160-4893 


6 




CAPACITOR-FXD lUF -*-30X 25VDC CER 


30480 


0160-4092 


Atecn 


0160-4092 


6 




CAPACITOR-FXD lUF +-20X 25VDC CER 


2G4GD 


0160-4093 


At 0C15 


0160-4236 


6 




CAPACITOR-FXD . 047UF ■• -20X 200VDC CER 


1 6546 


CW30 B 473M 


A18C16 


0180-0100 


3 


1 


CAPACITUR-FXD 4,7UF+~10'« 35VDC TA 


562B7 


150D475X9035D2 


At 8CR1 


1901-0033 


2 


7 


DIODE-GEN PRP 1809 2C0MA DO-7 


38480 


1901-0033 


At BCR 2 


1901-0033 


2 




DIODE-GEN PRP 1809 200MA DO -7 


2B4Q0 


1901-0033 


At BCR 3 


1901-0033 


2 




DIODE-GEN PRP 1009 200MA DO-7 


20480 


1901-0033 


A18CR4 


1901-0033 


2 




DICDE-GEN PRP 1309 200MA DO-7 


28480 


1901-0033 


At 8CRS 


1 901-0033 


2 




DIODE-GEN PRP 1809 300MA 00-7 


38480 


1901-0033 


A1DCR6 


1901-0033 


2 




DIODE-GEN PRP 1809 300MA DD-7 


2D4B0 


1901-0033 


At(3CR7 


1901-0033 


3 




DIODE-GEN PRP 1009 300MA DO-7 


38480 


lVOl-0033 


AIGCRG 


1901-0662 


3 


3 


DIODE-PVIR RECT 1009 6A 


04713 


MR731 


At BCR9 


1901-0663 


3 




DIODE-PUR RECT 1009 6A 


04713 


MR7S1 


AtBCRI 0 








NOT ASSIGNED 






At BCR 11 








NOT ASSIGNED 






AtBCRia 


1901-0663 


3 




DIODE-PUR RECT 1009 6A 


04713 


MR751 


At BCR 13 








NOT ASSIGNED 






AtGCR14 








NOT ASSIGNED 






A18CR1S 


1901-0743 


1 


1 


DIODE-PUR RECT 1N4O04 4009 lA DO-41 


01 275 


1 N4O04 


AtDCR16“ 














A1BCR24 








NOT ASSIGNED 






A1GCR2S 


1GG4-001O 


5 


3 


THYRISTOR-SCR 3N41B6 9RRM=='200 


04713 


2N4106 


At 8CR26 


1B84-0018 


5 




THYRISTOR-SCR 2N4186 9RRM=200 


04713 


2N4186 


AtGCRS7 


1884-0018 


5 




THYRISTQR-ECR 2N41B6 9RRM=200 


04713 


3N4106 


AtQDSt 


1990-0487 


7 


3 


LED-LAMP LUM-INTolMCD 1F=20MA-MAX B9R=59 


20480 


5002-4504 


AXBT>SZ 


1990-“04G7 


7 




LCD-LAMP LUM-INT“1MCD IF^20MA-MAX B9R«=59 


38480 


5082-4584 


At BD83 


1990-0 407 


7 




LED-LAMP LUM-INT=1MCD IF®20MA-MAX B9R=59 


30480 


5082-4584 


A18F1 


2110-0083 


6 


1 


FUSE 2.5A 2509 NTD 1.25X.25 UL 


3G48D 


3110-0083 


AtBFa 


2110-0043 


e 


1 


FUSE 1.5A 3509 NTD 1.35X.35 UL 


3B480 


2110-0043 


At8F3 


2110-0010 


9 


1 


FUSE 5A 2509 NTD 1.25X.35 UL 


75915 


313005 


A taut 


1854-0404 


0 


2 


TRANSISTOR NPN SI TO-18 PD--360MU 


38400 


1054-0404 


Ateqa 


1834-0441 


5 


1 


TRANSISTOR NPN SI PD=5.8U FT*8D0KHZ 


30480 


1854-0441 


AtBQ3 


1BS3-0001 


1 


1 


TRANSISTOR PNP SI TO-39 PD=600HU 


20480 


1833-0001 


AtQQ4 


1853-0007 


7 


1 


TRANSISTOR PNP 2N3251 SI TO-18 PD»360MU 


04713 


2N3251 


Aieqs 


1854-0271 


9 


1 


TRANSISTOR NPN SI TO-39 PD=1W FT=150MHZ 


20480 


1854-0271 


AtOQ6 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


30480 


1354-0404 


Atom 


0811-1352 


0 


3 


RESISTOR .56 5X 2U PU TC=>0+-800 


75042 


BUH2-9/16-J 


AtGRS 


0757-0421 


4 


1 


RESISTOR 825 IX .125U F TC=0+-100 


24546 


C4 -1/8-T0-B25R-F 


At6R3 


0757-0438 


3 




RESISTOR 5.11K IX .123U F TC=0+-100 


34546 


C4-1/B-T0-51 11-F 


A18R4 


0757-02B0 


3 




RESISTOR IK IX .12SU F TC“0«~100 


24546 


C4-1/8-T0 -lOOl-F 


AtGRS 


0698-6035 


0 




RESISTOR 3.16K ,5X .125U F TC=0t-50 


24546 


NC55-1/8-T2-3161-D 


AtCJR6 


0693--6835 


D 




RESISTOR 3.16K . 5X .125W F TC=0+-50 


24546 


NC53-1/B-T2-3161 D 


At8R7 


0698-6035 


0 




RESISTOR 3.16K ,5X .125U F TC=0+-50 


34546 


NC55-1/B-T2-3161-D 


AtGRG 


0683-0273 


9 


3 


RESISTOR 2.7 5X .25U FC TC=-400/+500 


01121 


CB27G5 


At BR9 


0698-3444 


1 


4 


RESISTOR 316 IX . 125U F TC«=0+-100 


34546 


C4-1/0-TO-316R-F 


AtORI 0 


0757-0346 


2 


3 


RESISTOR 10 IX .125U F TC=Of-100 


34346 


C4-1/8-TO-10RO-F 


AtGRl 1 


0737-0290 


3 




RESISTOR IK IX . 125U F TC=0i~lO0 


24546 


C4-1/0-T01001-F 


AlQRta 


0757-0420 


1 


1 


RESISTOR 1.62K IX .12SW F TC=0+-100 


24S46 


C4-1/0-TD-1621-F 


AtBR13 


0698-3447 


4 


1 


RESISTOR 422 IX .125U F TC=0+-100 


34546 


C4- 1/0-TO-422R-F 


AlGRt4 


0698-3444 


1 




RESISTOR 316 IX .125U F TC“0+-100 


34546 


C4-1/8-T0-316R-F 


AtSRlS 


0757-0346 


3 




RESISTOR 10 IX .135U F TC=»Q-t-100 


24546 


C4-1/0-TO-1ORC-F 


AlGRt6 


0698-3444 


1 




RESISTOR 316 IX .125U F TC=0+-100 


34546 


04 --1/3-T0-316R-F 


At8Rl7 


0011-1665 


6 


1 


RESISTOR .02 5X 2U PU TC=Ot-800 


75042 


BUH2-03/1OO-J 


AIGRtO 


0757-0200 


3 




RESISTOR IK IX .135U F TC=0+-100 


24546 


C4-1/e-T0-tOD1-F 


At8Rl9 


0699-3449 


6 


1 


RESISTOR 28. 7K IX . 123U F TC=O *-U0 


24546 


C4- 1/0-TO-2872-F 


AtBR20 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1001-F 



* Indicates Factory Selected Value 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1QR21 


0757-0442 


9 


2 


RESISTOR lOK IX .125U F TC=3-t— 100 


24546 


C4-1/B-TO-1002-F 


A10R2S 


0737-0442 


9 




RESISTOR lOK IX . 125W F TC=0+-100 


24546 


C4-1/8-T0-10O2-F 


A1CR23 


OOl 1-1S32 


0 




RESISTOR ,56 5X 2W PW TC=Of-0OO 


75042 


DUH2-9/16-J 


A10R24 


0698-0464 


5 


1 


RESISTOR 12. 6K ,5X .125U F TC=0+-50 


20400 


0690-0464 


A1QR2S 


0690-6035 


0 




RESISTOR 3.16K ,5X .125W F TC=0-«-50 


24546 


NC55-1/8-T2-3161-D 


A10R26 


0690-6835 


B 




RESISTOR 3.16K ,5X .125U F TC=D+-50 


24346 


NC55-1/G-T2-3161-D 


A18R27 


0683-0275 


9 




RESISTOR 2.7 5X . 25U FC TC=-400/+500 


01121 


CB27G5 


A1QR2B 


0698-3444 


t 




RESISTOR 316 IX ,125W F TC“D+~100 


24546 


C4- 1/0-TO-316R-F 


A18R29 


0757-0346 


2 




RESISTOR 10 1*X .125U F TC=0+-ia0 


24546 


C4-1/B-T0 -lORO-F 


A18R30 


0698-3150 


6 


g 


RESISTOR 2.37K IX .125U F TC=Ct-100 


24546 


C4-1/8-T0-2371-F 


A16R31 


0698-3150 


6 




RESISTOR 2.37K IX . 1 25U F TC=0-h-100 


24546 


C4-1/B-T0-2371-F 


A18R32 


0012-0066 


1 


3 


RESISTOR .33 5X 2W PW TC=Qi -000 


750 42 


BUH2-33/100-J 


A18R33 


0012-0066 


1 




RESISTOR .33 5X 2U PU TC=0«--800 


75042 


DUH2 -33/100- J 


A19R34 


0012-0066 


1 




RESISTOR .33 5X 2M PW TC=O+-0OO 


750 42 


DWH2-33/100-J 


A18R35 


0757-0230 


3 




RESISTOR IK 1% .125W F TC=0«-100 


24546 


C4-1/8-T0-1001-F 


A1BR36 


0757-0441 


8 


1 


RESISTOR B.2SK IX .12SW F TC=0+-100 


24546 


C4-1/O-T0-O2S1-F 


A18R37 


0690-6833 






RESISTOR 3.16K . 3X . 1 25U F TC=0-^-50 


24546 


NC35-1/8-T2-3161 -D 


A1BR38 


0698-7030 


B 


1 


RESISTOR 4.4BK .5X .125W F TC=0 >-50 


28480 


0698-7050 


A1BR39 


0698-6853 


B 


1 


RESISTOR 7.60K . 5X .125U F TC»=0+-50 


24546 


NCSS-1/8-T2-7601-D 


A1BR40 


0603-0275 


B 




RESISTOR 2,7 5X . 25W FC TC-=--400/>500 


01121 


CB27G5 


A1BR41 








NOT ASSIGNED 






A18R42 








NOT ASSIGNED 






A1BR43 


0757-0401 


0 


3 


RESISTOR 100 tZ .125W F TC==iH-100 


24546 


C4-1/8-T0-1 01-F 


A1BR44 


0757-0401 


0 




RESISTOR 100 IX .123W F TC=»0+-100 


24546 


C4- 1/0-TO-lOl-F 


A10R45 


0698-3435 


0 


1 


RESISTOR 38.3 IX .125U F TC=0-i-t00 


24546 


C4-1/8-T0-3BR3-F 


A 1 OR 46 


07S7-02BO 


3 




RESISTOR IK IX .125U F TC=0>-t00 


24546 


C4 l/O-TO-lOOl-F 


A1GR47 


0757-0401 


0 




RESISTOR too tZ .125W F TC=0»-100 


24546 


C4 -l/S-TD-lOl -F 


AlBTPl 


1231-0600 


0 


5 


CONNECTOR-SGL CONT PIN 1 . 1 4-Mh-BSC-SZ SQ 


28400 


1251-0600 


A18TP2 


1251-0600 


0 




CONNECTOR- SGL CONT PIN 1 . 1 4 HM-B3C-SZ SQ 


20400 


1251-0600 


A18TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-DSC-S2 SQ 


28400 


1251-0600 


A18TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BDC-SZ SQ 


2040 0 


1251-0600 


At OTPS 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BGC-SZ SQ 


23480 


1251-0600 


AlQUl 


1020-0223 


0 


3 


IC OP AMP GP TQ-99 PKG 


3L5B5 


CA301 AT 


A1BU2 


1020-0223 


0 




IC QP AMP GP TO -99 PKG 


3LS85 


CA301AT 


A18U3 


1020-0223 


0 




IC OP AMP GP TO-99 PKG 


3L5Q5 


CA301AT 


A1B9R1 


1902-0025 


4 


1 


DIODE-ZNR lOV 5X DO-35 PD^ . 4W TC=>.06Z 


20480 


1902-0025 


A10UR2 


1902-3171 


7 


1 


DIODE-ZNR IIV 5Z DO-35 PD= . 4W TC=+.062Z 


28460 


1902-3171 


A1B9R3 


1902-3330 


0 


1 


DIODE-ZNR 44.2V 2X DO-35 PD=.4U 


20480 


1902-3330 


A1BVR4 


1902-0049 


2 


1 


DIODE-ZNR 6.19V 5X DO-35 P0=.4W 


20400 


1902-0049 










MISCELLANEOUS PARTS 








2110-0269 


D 


6 


FUSEHOLDER-CLIP TYPE . 25D-FUSE 


28480 


2110-0269 




5000-9043 


B 


1 


PIN 


28480 


500C-9043 




5040-6043 


2 


1 


EXTRACTOR 


20480 


5040 -6843 



■^Indicates Factory Selected Value 
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FIGURE 2. A1 8 NEGATIVE REGULATOR, COMPONENT LOCATIONS 
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A19 Digital-Analog Converter 




RF SECTION 




A1 9 DIGITAL-TO-AN ALOG CONVERTER (DAC), 
CIRCUIT DESCRIPTION 



The A19 DAC provides the tuning voltage to the A20 YTO Main Coil Driver used to coarse tune the YTO Start 
Frequency and set the proper amount of sweep. This occurs at the beginning of each sweep and at the beginning 
of each harmonic band within a sweep. 

YTO Pretune Register (A) and Pretune DAC (C) 

Frequency information is loaded into pretune registers U5 and U6 from the Instrument Bus. This is coded 
information from the Instrument Bus. This information is clocked into the registers by LDAS (Low = DAC 
Strobe). The Pretune DAC, in conjunction with U2, provides an output of 0 to + 12.6 Vdc in approximately 3 
mV increments. The exact voltage is dependent on the coded information input. This voltage is applied to 
Summing Amplifier U4 through R3. 

Frequency Span Register and Switch Driver (B) and Span Scaling (E) 

Coded span information from the A12 Front-Panel Interface is loaded into register U7 from the Instrument Bus 
and clocked out to switch drivers U8 and U9 by LSAS (Low = Scan Attenuator Strobe). These switch drivers 
turn on (close) switches Q2 through Q6 according to the coded information input. The SCAN DAC IN signal 
(attenuated sweep ramp) from the A16 Scan Generator is then applied to the proper scaling resistors R26 
through R30, R38, and R58, to provide the sweep for the YTO. This output current is applied to Summing 
Amplifier U4. 




Summing Amplifier (F) 

The fixed dc current from the Pretune DAC, corresponding to the desired YTO Start Frequency, and the ramp 
current from the Scaling Resistors, corresponding to the desired Frequency Span, are summed at the input of 
U4. U4 amplifies this combined signal and applies it to both the YTO and YTX at a sensitivity of - 3V/GHz to 
coarse tune the analyzer to the selected Start Frequency eind Frequency Span. 



Negative Voltage Reference (D) and Positive Voltage Reference (H) 



U3 and associated circuitry (D) provide a nominal — 12.6V reference for U3, the pretune DAC in function block 
(C). UlO and associated circuitry (H) provide a nominal -I- lOV reference for summing amplifier U4 in function 
block (F). 
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RF SECTION 



TABLE!. REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 OQ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A19 


eS 6 <> 0-60212 


1 


■ 


BOARD ASSEMBLY, DICITAL-TO ANALOG 


28480 


8S660-63212 










CONyERTER 






A19C1 


0160-400S 


3 




CAPACITOR-FXD lUF -t-^OX lOOVDC CER 


28480 


0160-4005 


A19C2 


OlBfl-0630 


4 




CAPACITOR-FXD 4.7UFt-20% 50VDC TA 


204GO 


QIQO- 0630 


A19C3 








NOT ASSIGNED 






A19C4 


0160-2055 


9 




CAPACITQR-FXD .OIUF -t80-20X ICOVDC CER 


28480 


0160 2055 


A19CS 


0160-4005 


3 




CAPACITOR-FXD lUF i-aOX lOOVDC CER 


28480 


0160-4005 


A19i:<i 


0160-2055 


9 




CAPACITQR-FXD .OIUF +Q0 -20X lOOVDC CER 


20480 


0160-2055 


A19C7 


0160-2053 


9 




CAPACITOR-FXD ,01UF tOO-EOX lOOVDC CER 


28480 


0160-2055 


At9C8 








NOT ASSIGNED 






A19C9 








NOT ASSIGNED 






At9CtO 


0160-2035 


9 




CAPACITOR-FXD ,01UF +00-20% lOOVDC CER 


20480 


0160-2055 


A19C11 


0100-0116 


1 


1 


CAPACITOR-FXD 6.OUF4-10% 35VDC TA 


56289 


150D6BSX9035B2 


A19Ct2 


0160-4005 


3 




CAPACITQR-FXD lUF +-20X lOOVDC CER 


28400 


0160-4005 


A19C13 


0180-0229 


7 


1 


CAPACITOR-FXD 33UF+-10X 1 OVDC TA 


56289 


150D336X901 0B2 


A19C14 


0160-2055 


9 




CAPACITOR-FXD .OIUF +O0 -20X lOOVDC CER 


28400 


0160- 2055 


A19C15 


0180-0103 


2 


1 


CAPACITOR-FXD 10UF^75-1»X SOVDC AL 


56289 


30D1 06G050CB2 


A19C16 


0160-4005 


3 




CAPACITOR-FXD lUF +-2CX lOOVDC CER 


20400 


0160-4005 


A19C17 


0100-0220 


6 


1 


CAPACI10H-FXD 22UF+-10X 15VDC TA 


56209 


150D226X9015B2 


A19C18 


0160-4745 


8 


2 


CAPACITOR-FXD .33UF +-10X lOOVDC POLYP 


28400 


0160- 4743 


A19C19 


0160-4003 


3 




CAPACITOR-FXD lUF +-20X lOOVDC CER 


20400 


0160-4005 


A19CaO 


0180-0630 


4 




CAPACITOR-FXD 4.7UF+-2CX SOVDC TA 


20480 


0100-0630 


A19C21 


0100-0630 


4 




CAPACITOR-FXD 4.7UF+-20X SOVDC TA 


20480 


0100-0630 


Ai9caa 


0160-4745 


a 




CAPACITOR-FXD .33UF +-10X lOOVDC POLYP 


28400 


0160 -4745 


A19C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +G0-20X lOOVDC CER 


28489 


9160-2035 


A19C24 


0160-4005 


3 




CAPACITOR-FXD lUF +-20X lOOVDC CER 


28480 


0160-4005 


A19CR1 


1901-0179 


7 


1 


DIODE -SWITCHING 15V SOMA 750PS DO-7 


28480 


1991-0179 


At9CRa 


1901-0539 


3 


1 


DIODE-SM SIC SCHOTTKY 


28480 


1901-0539 


A19CR3 


1901-0050 


3 


1 


DIODE-SWITCHING OOV 20DHA 2NS DO-35 


28480 


1791 -0950 


A19E1 


0340-0060 


4 


1 


TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 OOG 209 


A19Q1 


1033-0281 


9 


1 


TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 


04713 


2N2997A 


At 902 


1 Cl 53- 0322 


9 




TRANSISTOR PNP 2N2V46A 31 TO-46 PD.=»4C0MU 


01295 


2N2946A 


A19Q3 


1053-0322 


9 




TRANSISTOR PNP 2N2946A SI TO-46 PD-400MW 


01295 


2N2946A 


A19Q4 


1053-0322 


9 




• TRANSISTOR PNP 2N2946A 31 TO-46 PD=40CMW 


01295 


2N2946A 


A19Q3 


1853-0322 


9 




TRANSISTOR PNP 2N2946A SI TO-46 PD--400MW 


01295 


2N2946A 


A19(J6 


1853-0322 


9 




TRANSISTOR PNP 2N2946A SI TO-46 PD*400MW 


01295 


2N2946A 


A19Q7 


1053-0322 


9 




TRANSISTOR PNP 2N2946A SI TO-46 PD=400MW 


31275 


2N2946A 


A 1908 


1053-0322 


9 




TRANSISTOR PNP 2N2946A SI TO-46 PD=«4O0MU 


01295 


2N2946A 


RlVHl 


0678-3590 


0 




RESISTOR 853 IX .125U F TC=0+-100 


20460 


0696-0^90 


A19R2 


0737-0280 


3 




RESISTOR lt( IX .125W F TC=0i-100 


24546 


C4-1/B-TO-1001-F 


A19R3 


0679-0306 


0 




RESISTOR 6K . 325X .lU F TC=0+-5 


204BO 


0697-0306 


A19R4 


0698-0024 


7 


1 


RESISTOR 2.61K IX ,5W F TC=D+-100 


28400 


0690- 0024 


A1VR3 


0699-0306 


0 




RESISTOR 6K . 023X . IW F TC-0+-5 


2U4B0 


0699-0306 


A19R6 


0699-0642 


7 


2 


RESISTOR lOK ,1X ,1W F TC“0+-5 


284 BO 


0699-0642 


A19R7 


0699-0306 


0 




RESISTOR 6K . 025X .lU F TC^O+'S 


20480 


0699-0306 


A19RB 


0757-0346 


2 


10 


RESISTOR 10 IX .125W F TC-0+-100 


24546 


C4-1/6-T0-10R0-F 


A19R9 


2100-4020 


8 


2 


RESISTOR-TRMR 2K lOX MF SIDE-ADJ 26-lRN 


20480 


21 09-4020 


A19R10 


0757-0346 


2 




RESISTOR 10 IX .125U F TC=0+-100 


24546 


C4-1/8-TO-10RC-F 


A19R1 1 


067Q-6348 


0 


2 


RESISTOR 3K .IX .125U F TC=0+-25 


28480 


0690-6348 


A19R12 


0757-0439 


4 


1 


RESISTOR 6. OIK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-6C11-F 


A19RI3 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-1BR0-F 


AI9R14 


0757-0346 


2 




RESISTOR 10 IX .12SW F TC=fl+-100 


24546 


C4-1/B-T0-10RO-F 


A19R15 


0679-0156 


0 


2 


RESISTOR 6.19K .IX .IW F TC=0+-5 


28480 


0699-0156 


A19R16 


0737-0346 


2 




RESISTOR 10 IX .123W F TC=0+-100 


24546 


C4- 1/8-TO-l ORO-F 


A19R17 


0757-0400 


9 


1 


RESISTOR 90.9 IX .125U F TC=0+-100 


24546 


C4-1/B-T0 -90R9-F 


A19R10 


0757-0422 


5 


1 


RESISTOR 909 IX .125W F TC'=0+-100 


24546 


C4-1/'0-T0-909R-F 


A19R19 


2100-1762 


9 


1 


RESISTOH-TRMR 20K 5X WW SIDE-ADJ 1-TRN 


28480 


2100-1762 


A19R20 


0757-0159 


5 


1 


RESISTOR IK IX ,5U F TC=0+-100 


28480 


0757-0159 


A19R21 


0757-0442 


9 


11 


RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1OO2-F 


A19R22 


0757-0442 


9 




RESISTOR tOK IX . 123U F TC“0+-100 


24546 


C4 l/8-TO-1002-F 


A19R23 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A19R24 


0757-0442 


? 




RESISTOR lOK IX .125U F TC-0+-100 


24546 


C4 1/9-TO-1002-F 


A19R25 


0757-0442 


9 




RESISTOR lOK IX .125M F TC=0+-100 


24546 


C4-1/B-T0-1092-F 


A19K26 


0699-0302 


6 


1 


RESISTOR 000 .025% .IW F TC=0+-5 


28480 


0699-0302 


A19R27 


0699-0304 


9 


1 


RESISTOR BK .025% .lU F TC»0+-5 


28480 


0699-0304 


At9R28 


0699-0309 


3 


1 


RESISTOR 80K .025% .lU F TC=0+-5 


23480 


0699-0309 


A19R29 


0699-0643 


8 


2 


RESISTOR 400K .02% .125U F TC*^0+-5 


28480 


0699-0643 


A19R30 


0683-4755 


a 


1 


RESISTOR 4.7M 5X .25U FC TC=-900/+l 1 00 


01121 


CB47SS 


A19R31 


0699-0643 


8 




RESISTOR 400K .02% .125W F TC=0+-5 


28480 


0699-0643 


A19R32 


2100-3061 


5 


2 


RESISTOR-TRMR 500K 1 OX C SIDE-ADJ 17 -TRN 


02111 


43P504 


A19R33 


0757-0443 






RESISTOR 11K IX .12SW F TC=O+-10D 


24546 


CA-1/8-TO-1102-F 


A19R34 


0757-0416 


H 


1 


RESISTOR 511 IX .125U F TC“0+-100 


24346 


C4- 1/B-T0-51 IR-F 


A19R35 


0757-0442 






RESISTOR lOK IX .125W F TC-D+-100 


24S46 


C4 -1/3-T0-1002-F 



Tndicates Factory Selected Value 
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RF SECTION 



TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A19R36 


0757-0440 


7 


1 


RESISTOR 7.5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-7501-F 


A1 9R37 


0737-0443 


0 


1 


RESISTOR IIK IX .125U F TC=Q+-100 


24546 


C4-1/0-TO-11O2-F 


A19R3Q 


0757-04tS 


6 


2 


RESISTOR lOOK IX .125W F TC=0«-100 


24546 


C4-1/8-TO-1003-F 


A19R39 


0757-0438 


3 


4 


RESISTOR S.llK IX .125W F TC=0+-100 


24546 


C4- l/B-TO-31 1 1-F 


A19R40 


0757-0442 


9 




RESISTOR lOK IX ,125U F TC=»Ot-100 


24546 


C4-l/8-T0-l(n2-F 


A19R41 


2100-3154 


7 


2 


RE3IST0R-TRMR IK lOX C SIDE-ADJ 17-TRN 


02111 


43P102 


A19R42 


0757-0442 


9 




RESISTOR lOK IX .125U F TC 0 O+-IOD 


24346 


C4 -1/O-T0-10D2-F 


A19R43 


21 00-306t 


5 




RESISTOR-TRHR SOOK lOX C SIOE-AOJ 17-TRN 


021 11 


43P5Q4 


A19R44 


0690-8026 


3 


1 


RESISTOR 025K IX .125M F TC=0+-100 


2G4B0 


0670-8826 


A19R45 


0737-0276 


7 


1 


RESISTOR 61.9 IX .125W F TC“0+-100 


24546 


C4-1/8-T0-6172-F 


A19R46 


0690-8572 


6 


1 


RESISTOR 500.7 .IX .125W F TC=0<-25 


28400 


0698-3572 


A19R47 


0757-0438 


3 




RESISTOR S.llK IX .125W F TC=0+-100 


24546 


C4-1/0-TO-5m-F 


A19R4Q 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=^0*-100 


24546 


C4-1/8-T0-10RO-F 


At 9R49 


0699-0642 


7 




RESISTOR 10K .IX . 1U F TC“0+~5 


20400 


0699-0642 


A19RS0 


2100-4020 


6 




RESISTOR-TRMR 2K lOX HF SIDE-ADJ 26-TRN 


20480 


2130-4020 


A19R5t 


0696-6340 


0 




RESISTOR 3K .IX .125W F TC=0^-^5 


20400 


069G- 6348 


A19R3S 


0699-0156 


0 




RESISTOR 6.19K .IX .1W F TC=>0+-5 


20480 


0699-0156 


A19R53 


0757-0430 


3 




RESISTOR 5.11K IX . 125U F TC«=0+-100 


24546 


C4-1/0-TO-511 1-F 


A19HS4 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0 -H02-F 


At 9RS5 


0757-0438 


3 




RESISTOR S.llK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-31 1 1-F 


A19R56 


2100-3154 


7 




RESISTOR-TRMR IK 1 OX C SIDE-ADJ 17-TRN 


02111 


43P1 32 


At9H57 


0737-0442 


9 




RESISTOR lOK IX .125M F TC“0+-100 


245 46 


C4- 1/B-T0-10 02-F • 


A19R58 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0<-100 


24546 


C4-1/3-TO-1003-F 


At9R59 


0757-0346 


2 




RESISTOR 10 IX .125U F TC■=■0^-100 


24546 


C4- 1/0-TO-lORO-F 


At9R60 


0757-0346 


2 




RESISTOR ID IX .125W F TC=0«-100 


24546 


C4-1/B-T0-10RO-F 


At 9R61 


0757-0346 


2 




RESISTOR 10 IX .125U F TC-=0+-t00 


24546 


C4-1/0-TO-1ORO-F 


A19R62 


0757-0346 


2 




RESISTOR 10 IX .123W F TC=0-r-100 


24546 


C4-1/0-TO--1ORO-F 


At 9TPt 


1251-0600 


0 


s 


CONNECTOn-SGL CONT PIN 1 . lA-MM-BSC-SZ SQ 


20400 


1251-0600 


A19TP2 


1251-0600 


El 




CONNECTOR -SCL CONT PIN 1 . 1 4-MM-B3C-32 SQ 


20480 


1251 -0600 


At9TP3 


1251-0600 


0 




CONNECTOB-CGL CONT PIN 1 . 1 4-MM -HSC-SZ SQ 


20400 


1251-0600 


A19TP4 


1251-0600 


El 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-D3C -SZ SQ 


20400 


1251-0600 


A19TP5 


1251-0600 


0 




CQNNECTOR-SGL CONT PIN 1 . 14-MM-B3C-SZ SQ 


28400 


1251-0600 


A19U1 


1826-1190 


4 


1 


D/A 12-DlT 10-CERDIP CMOS 


20400 


1026-1190 


A19U2 


1026-0471 


2 


1 


1C OP AMP LOU -DRIFT TO-99 PKC 


2048D 


..1826-0471 


A19U3 


3100-2315 


1 


3 


IC 05C HIOPAUP 


204BO 


5180-2315 


A19U3 


5100-2314 


0 


3 


NOTE! USE AS ALTERNATE FOR 5180-2315 


20400 


5100-2314 


A19U4 


5180-2315 


1 




IC 05C MlOPAhP 


20400 


5100 -2315 


At9U4 


3100-2314 


0 




NOTE: USE AS ALTERNATE FOR 5180-2315 


204DO 


5100-2314 


A19U5 


1020-1196 


8 


3 


IC FF TTL LS D-TYPE POS-EDGE -TR IG COM 


01295 


SN74LS174N 


A19U6 


11320-1 196 


8 




IC FF TTL LS D-TYPE PDS-EDGE-TRIG COM 


01295 


GN74L5174N 


A19U7 


1820-1196 


6 




1C FF TTL LS D-TYPE POS -EDGE-TR IC COM 


01295 


SN74LB174N 


A19UB 


1B26-0161 


7 


2 


IC OP AMP GP QUAD I4-D1P-P PKG 


04713 


MI.M324P 


A19U9 


1826-0161 


7 




IC OP AMP GP GUAD 14-DIP P PKG 


04713 


MLM324P 


At 9U1 0 


5180-2313 


1 




IC 05C MIOPAMP 


20480 


3180-2315 


A19Ut 0 


5100-2314 


0 




NOTEt USE AS ALTERNATE FOR 5100-2315 


20480 


3100-2314 


A19VRJ 


1902-0625 


0 


2 


DIODE-ZNR 1N829 6.2V 5X DQ-7 PD-.25U 


04713 


1NQ29 


A19yR2 


1702-0625 


0 




DIODE-ZNR 1N829 6.2V 5X DO-7 PD='. 25W 


04713 


IN829 


At9WR3 


1902-3203 


6 


1 


DIQDE-ZNR 14.7V 3X DO-35 PD=.4U 


204CO 


1902-3203 










MISCELLANEOUS PARTS 








5000-9043 


6 


1 


PIN 


28480 


500C-9043 




5040-6043 


2 


1 


EXTRACTOR 


20480 


5040-6843 



* Indicates Factory Selected Value 
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FIGURE 2. A19 DIGITAL-TO-ANALOG CONVERTER, COMPONENT LOCATIONS 
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A20 Main Coil OriYor 




RF SECTION 



A20 MAIN COIL DRIVER, CIRCUIT DESCRIPTION 



The A20 Main Coil Driver produces a tuning current proportional to the tuning voltage input from the A19 
DAC and applies it to the All A3 YTO. This provides coarse tuning of the YTO frequency and sweep. Fine 
tuning is performed by summing a current proportional to the low-frequency error voltage from the A11A4 
YTO Phase Detector (via the A21 FM Coil Driver) with the tuning current from the A19 DAC. Additional fine 
tuning is done by the A21 FM Coil Driver using the current proportional to the high-frequency error voltage 
component. 

Input Amplifier (A) 

TVansistors Q6 through Q12 form a discrete noninverting operational amplifier whose output is proportional to 
the tuning voltage input ^TO TUNE 1). This output is applied to Coil Driver Q1 , Q4, and Q5 which supply the 
YTO Main Coil current. For frequency spans greater than 5 MHz, LYSP (Low = YTO Span) turns on (closes) 
switch Q2 allowing a current flow through R19. This is done to improve sweep linearity for wide spans (>5 
MHz). 

Phase Lock Amplifier (E) 

Phase Lock Amplifier UIB provides a current proportional to the low-frequency error voltage input (YTO 
TUNE 2). This error voltage input is from the A11A4 YTO Phase Detector and is indicative of the YTO 
frequency error. The current output of the Phase Lock Amplifier is summed with the currnt output controlled 
by the Input Amplifier in the Coil Driver. 

Coil Driver (C) 

TVansistors Ql, Q4, and Q5 provide drive current to the main coil of the All A3 YTO to set the frequency 2 ind 
amount of sweep of the YTO. YTO main coil sensitivity is approximately 25 mA/GHz. The Coil Driver output 
is between approximately 50 and 150 mA. 

Shaping Network (B) 

Compensation network U2 provides linearity shaping of the current output of the Coil Driver. The components 
of the network are factory selected to match the YTO. Resistors R24, R16, and R25 sense the current output of 
the Coil Driver. R25 is used to fine tune the YTO to 6. 15 GHz. 

Offset Reference (D) 

The Offset Reference composed of UlA and associated circuitry provides a fixed voltage to Phase Lock Ampli- 
fier UIB. This voltage provides the current necessary to fine tune the YTO to 2.3 GHz. 
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Reference 

Designation 


HP Part 
Number 


ASD 


05660 -boaob 


A20C1 


0160-4032 


A2DC2 


0180-1731 


A20C3 


0180-01 16 


A20CA 


0160-0574 


A20C5 


0100-0116 


A20C6 


0160-4032 


A2UC7 


0180-2139 


A20C8 


0160-4032 


A20C9 


0100-0291 


A20C1D 


0100-0229 


A20C11 


0160-4032 


A20C12 


0160-4832 


A20C13 


0100-0197 


A20C1A 


0100-0228 


A20C1S 


0180-1746 


A20C16 


0160-4832 


A20Ct7 


0160-4442 


A20C1O 


0160-4032 


A20Ct9 


0160-3077 


A20C20 


0160-3870 


A2DCR1 


1901-0033 


A20CR2 


1901-0040 


A2UCR3 


1901-0040 


A20CR4 




A20CRS 


1901-0033 


A20CR6 


1901-0033 


A20CR7 


1901-0033 


A2DQI 


1854-0237 


A20Q2 


1853-0413 


A2DQ3 




A20I14 


1(354-0232 


A20QS 


1853-0033 


A2UQ6 


1854-0404 


A20O7 


1833-00 07 


A2UQB 


1854-0022 


A20Q9 


1034-0475 


A20Q10 


1833-0007 


A20Q1 1 


1853-0451 


A2QQ12 


1853-0012 


A20Q13 


1053-0451 


A20RI- 




A20R4 




A2DR3 


0757-0440 


A20R6 


0757-0440 


A20R7 


0698-0083 


A2DR8 


0690-3440 


A20R9 


0757-0346 


A20R10 


0757-0465 


A20R11 


0698-3157 


A20R12 


0757-0442 


A20R13 


0698-3440 


A2nPt4 


0757-0401 


A2BR1S 


0757-0421 


A20R)6 


0011-3440 


A2BR17 


0698-3440 


A2QR1B 


0737-0458 


A20R19 


0737-0465 


A2DR20 




A2DR21 




A220R22 


0757-0290 


A20R23 


0757-0346 


A20R24 


0811-2936 


A20R25 


2100-4020 


A20R2b 


0757-0438 


A20H27 


0757-0438 


A20R28 


0757-0467 


A20R29 


0737-0346 


A20R30 


0690-0025 


A20R31 


0757-0402 


A20R32 


0737-0458 





Description 


Mfr 

Code 


Mfr Part Number 


EiOARD ASSEMBLY, MAIN COIL DRIUER 


28480 


8566D-60206 


CAPACITOR-FXD .OIUF +-10X lOOUDC CER 


28480 


0160-4832 


CAPACITOfi-FXD 4.7UF+-10X 50VDC TA 


56239 


1500475X905382 


CAPACITOR-FXD 6.0UF-t-lOX 35VDC TA 


56389 


1S0D68SX9035B2 


CAPACITOR-FXD . 022UF +-20X lOOVDC CCR 


20480 


0160-0574 


CAPACITOR-FXD 6.BUF+-10X 35VDC TA 


56209 


150D685X9035D2 


CAPACITOR-FXD .DIUF +-10X lOOVDC CER 


20400 


0160 -4832 


CAPACITOR-FXD 10UF+-20X 60VDC TA 


06001 


69F177G7 


CAPACITOR-FXD .OIUF -t-lOZ lOOVDC CER 


20400 


3160-4032 


CAPACITOR-FXD 1UF+-10Z 339DC TA 


56289 


150D105X9035A2 


CAPACITOR-FXD 33UF*-10X 1 OVDC TA 


56209 


150D336X901 3B2 


CAPACITOR-FXD .OIUF +-10Z lOOVDC CER 


28480 


0160-4032 


CAPACITOR-FXD ,0tUF +-1 OX lOOVDC CER 


20480 


0160-4832 


CAPACITOR-FXD 2.2UF+-10Z 20VDC TA 


56289 


1SOD22SX9020A2 


CAPACITOR-FXD 22Ur*--10X ISVDC TA 


5i>209 


150D226X9015B2 


CAPACITOR-FXD 13UF+-10Z 20VDC TA 


56209 


150D156X9020t2 


CAPACITOR-FXD .OIUF +--10X lOOVDC CER 


28430 


0160-4032 


CAPACITOR-FXD .15UF -«-30X lOOVDC CER 


20932 


S030-EM-100-RD-134M 


CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


20400 


0160-4032 


CAPACITOR-FXD lOOPF -•-20X 200VDC CER 


20400 


0160-3077 


CAPACITOR-FXD lOOOPF +-20X lOOVDC CER 


20400 


0160-3078 


DIODE-GEN PRP 1O0V 200MA DO-7 


284BD 


1901-0033 


DIODE-3UITCHING 30V SOMA 2NG DO-35 


20480 


1901-0040 


DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


NOT ASSIGNED 

DIODE-GEN PRP 18QV 200MA DO-7 


20400 


1901-0033 


DIODE-GEN PRP 18DV 200MA DO -7 


28480 


1901-0033 


DIODE-GEN PRP lOOV 200MA DO-7 


2 I 34 BO 


1901-0033 


TRANSISTOR NPN SI TO-66 PD>=20W FT=1 DMHZ 


20480 


1054-0237 


TRANSISTOR J- FET P-CHAN D-MODE TO-10 SI 


27014 


2N5116 


NOT ASSIGNED 






TRANSISTOR NPN SI TO-39 PD=1W FT=15MHZ 


2G40O 


1854-0232 


TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 


28400 


1853-0030 


TRANSISTOR NPN SI TO-18 PD»360MW 


20400 

014713 


1854-0404 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 


2N3251 


TRANSISTOR NPN SI TO-39 PD=700MW 


07263 


317043 


TRANSISTOR -DUAL NPN PD=7SDMH 


20480 


1854-0475 


TRANSISTOR PNP 2N3251 SI TO-18 PD=36DMU 


04713 


2N3251 


TRANSISTOR PNP 2N3799 SI TO-18 PD=36DhU 


01 £95 


2R3799 


TRANSISTOR PNP 2N2904A SI TO-39 PD=600MU 


01 295 


2N2904A 


TRANSISTOR PNP 2N3799 SI TO-18 PD=36DMU 


Oil 295 


2N3799 


NOT ASSIGNED 






RESISTOR 7.SK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-7531-F 


RESISTOR 7.5K IX ,125W F TC=0+-100 


24S46 


C4-1/0-TO-75O1-F 


RESISTOR 1.96K IX .125U F TC»0+-100 


24546 


C4-1/8-T0-1961-F 


RESISTOR 196 IX .125W F TC=0+-1DO 


24546 


C4- 1/8-T0-196R-F 


RESISTOR 10 IX .125W F TC=0*-100 


24546 


C4-1/8-T0-11R0-F 


RESISTOR lOOK IX .125W F TC=Of-100 


24546 


C4- 1/B-T0-1003-F 


RESISTOR 19. 6K IX .125U F TC=0-*-100 


24546 


C4-1/B-T0-1962-F 


RESISTOR tOK IX ,125M F TC=0+-100 


2:4546 


C4-t/8-T0-10C2-F 


RESISTOR 196 IX ,125U F TC«=0-t-100 


24546 


C4-1/8-T0-196R-F 


RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-101-F 


RESISTOR 825 IX . 125U F TC=«0+-100 


24546 


C4-1/8-T0-825R -F 


RESISTOR 125 IX 25W PU TC=0+-2 


28400 


0011-3440 


RESISTOR 196 1% .125U F TC=0*-10D 


24546 


C4 -1/B-T0--196R-F 


RESISTOR 51. IK IX . 1 23U F TC=0*-100 


24546 


C4-1/8-T0-51 12-F 


RESISTOR tOOK IX .125W F TC=0+-100 


24S46 


C4- 1/O-T0-1003-F 


NOT ASSIGNED 


' 




NOT ASSIGNED 

RESISTOR 6.19K IX .125U F TC=0«-100 


19701 


MF4CI/9-TO-6191-F 


RESISTOR ID IX .125U F TC=0*-100 


24546 


C4-1/0-TO-1OR3-F 


RESISTOR 15 .IX .5W PWW TC=0+-5 


14140 


1251-1/4-C-15R-B 


RESISTOR-TRMR 2K lOX MF SIDE-ADJ 26-TRN 


28400 


2100-4020 


RESISTOR 5.11K IX .125U F TC=0+-100 


24546 


C4-l/fl-T0-51 1 1-F 


RESISTOR 5.11K IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-5111-F 


RESISTOR 121K IX .125U F TC>=0+-100 


24546 


C4-1/0-TO-1213-F 


RESISTOR 10 IX .125W F TC=0^-100 


24546 


C4-1YB-TO-10RO-F 


RESISTOR 1.91K .25X .125W F TC=0+-5D 


19701 


MF4C1/8-T2-1911-C 


RESISTOR no IX .IDEM F TC = 0 + -100 


24546 


C4-l/B-T0-in -F 


RESISTOR 51. IK IX .125U F TC=0+-100 


24546 


C4-1/B-T0-51 12-F 



■"Indicates Factory Selected Value 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


OoJ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A20R33 


0757-0420 


1 




RESISTOR 1.62K IX .125W F TC=0-*-100 


24546 


C4-1/0-TO-1621-F 


A20R34 


2100-4020 


0 




RESISTOR-TRMR 2K lOX MF SIDE-A1)J 26-TRN 


28400 


21 00-4020 


AaOR35 


0 690-3153 


9 




RESISTOR 3.03K IX ,125U F TC=0t-100 


24546 


C4- 1/B-T0-3831-F 




0690-3447 


4 




RESISTOR 422 IX .125W F TC=0+-100 


24546 


C4 -l/8-Ta-422R-F 


A20R37 


0757-0458 


7 




RESISTOR 51, IK IX .123W F TC»0+-100 


24546 


C4-1/0-TO-51 12-F 


ASDR3Q 


0698-5673 


2 




RESISTOR 3.9K IX .1250 F TC=0-*-25 


2040 0 


0690-5673 


A20R39 


0698-3155 


1 


1 


RESISTOR 4.64K IX .125U F TC«0+-100 


24546 


C4-1/9-T0-4641-F 


A2DR40 


0698-8420 


3 


1 


RESISTOR 4.22K IX .1250 F TC=0i-25 


19701 


MF4C1/Q-T9-4221-F 


A20R41 


0757-0401 


0 




RESISTOR 100 IX .1250 F TC^O^-lOO 


24346 


C4- 1/8-T0-101--F 


A20R42 


0757-0346 


2 




RESISTOR 10 IX .1250 F TC=0+-100 


24546 


C4 -1/8-TO-lORO-F 


A2UTP1 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MH-B3C-SZ SQ 


20400 


1251-0600 


A20TP2 


1251-0600 


0 




C0NNECT0R-5GL CONT PIN 1 . 1 4-i1H'-£iSC-GZ SQ 


20480 


1251-0600 


A20TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . t4-M«-ESC-SZ SQ 


20400 


1231-0600 


A20TP4 


1251-0600 


0 




CONNECTOR-SGL CDNT PIN 1 . 14-NM-BSC-GZ 50 


20400 


1251-0600 


A2QTP5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14 -MM-BSC-SZ SQ 


20480 


1251-0600 


A20TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-GZ SQ 


20400 


1251-0600 


A20U1 


3061-8117 


B 


1 


SCREEN 1026-0092 


28480 


50EJ1-B117 


A20VR1 


1902-0600 


B 


1 


DIODE-ZNR 1N327 6.29 5X DO-7 PD=.4U 


24046 


1N827 


A20VR2 


1 902-3404 




1 


DIODE'ZNR 82.59 5X DO-7 PD=,4W TC-=>,O02X 


20430 


1902-3404 










MISCELLANEOUS PARTS 








1205-0005 


8 


1 


HEAT SINK T0-66-CS 


20480 


1205' 0083 




S000-9D43 


6 


1 


PIN 


20480 


5000-9043 




5040-6043 


2 


1 


EXTRACTOR 


28480 


504C- 6843 




2190-0003 


0 


2 


UASHER-LK HLCL NO. 4 .115- IN- ID 


20480 


2190-0003 




2190-0010 


5 


2 


UASHER-LK HLCL NO. 6 ,141-lN-ID 


28400 


2190-0010 




2200-0107 


6 


2 


SCRE0-MACH 4-40 .375-IN-LC PAN-HD-POZI 


0000 0 


ORDER BY DESCRIPTION 




2260-0001 


5 


o 


NUT-HEX-DBL-CHAM 4-40-THD .094-lN-THK 


20400 


2260-0001 




2360-0119 


0 


p 


SCRE0-MACH 6-32 .430-IN- LG PAN-HD-POZI 


00000 


ORDER BY DESCRIPTION 




2420-0003 


7 


2 


NUT-HEX-DBL-CHAM 6-32-THD .094-IN-THI< 


20400 


2420-0003 




3050-0010 


2 


2 


WASHER-FL MTLC NO. 6 .147-IN-ID 


20400 


3053-0010 



* Indicates Factory Selected Value 
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A21 FM CoU Driver 




RF SECTION 



A21 FM COIL DRIVER, CIRCUIT DESCRIPTION 



The A21 FM Coil Driver performs two functions: 1) it separates the low-frequency component from the error 
voltage input (<f> DET IN) and directs it to the A20 Main Coil Driver, and 2) it provides drive current to the FM 
Coil of the YTO proportional to the high-frequency component of the error voltage input (<l) DET IN). 

Phase Detector Buffer (A) 

This buffer drives both the low-frequency (<100 Hz) portion of the error voltage input (0 DET IN) to be 
applied to the A20 Main Coil Driver and the high-frequency portion to be applied to the FM Coil of the YTO. 

100 Hz High-Pass Filter/Amplifier (B) 

This filter/amplifier separates the low-frequency (<100 Hz) signals from the input to be applied to the main coil 
of the YTO and amplifies the high-frequency signals to be applied to the FM Coil of the YTO. 

Bias Stabilization (D) 

This circuit adjusts the dc current in Buffer (C) to ensure there is no quiescent current applied to the YTO FM 
Coil. 

Output Amplifier (E) 

Q1 and Q4 form a push-pull amplifier to provide drive current to the YTO FM Coil proportional to the high- 
frequency error voltage input (0 DET ir^. This is done to tune the YTO frequency to a corrected output 
determined by the YTO Phase Lock Loop. 

Matching Network (F) 

Provides impedance matching between the Output Amplifier and the YTO FM Coil to assure accurate tuning of 
the YTO frequency. 
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TABLE 1 . REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




QS&60-60040 


1 


1 


BOARD ASSEMBLY, FM COIL DRIVER 


28430 


8S663-6D040 




0160-3879 


7 


10 


CAPACITOR-FXD ,01UF +-20% lOOVDC CER 


28480 


0160-3879 


A21C2 


0100-0234 


4 


1 


CAPACITOR-FXD 33UF+-20% 75VDC TA 


06001 


69F286G7 


A21C3 


0160-3S79 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A21C4 


OlBU-1719 


2 


2 


CAPACITOR-FXD 22UF+-10% 25VDC TA 


06001 


69F146G8 


A21CS 


0160-3B79 


7 




CAPACITOR-FXD .OIUF +-28% lOOVDC CER 


28400 


0160-3879 


A21C6 


0180-0116 


1 


1 


CAPACITOR-FXD 6,BUF+-1I)% 35VDC TA 


562G9 


150D685X9035B2 


AE1C7 


0160-4441 


1 


1 


CAPACITOR-FXD . 47UF +-10X 50VDC CER 


204 80 


0160-4441 


A21C8 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


284BQ 


0160-3879 


A21C? 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-30% lOOVDC CER 


2C480 


0160-3879 


A21C10 


0100-0491 


5 




CAPACITOR-FXD 10UF+-20% 25VDC TA 


20480 


0180-0491 


A21C11 


0100-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


36289 


150D225XV020A2 


A21C12 


OlQO-0197 


8 




CAPACITOR-FXD 2.2UF*-10% 20VDC TA 


S6289 


15DD225X9020A2 


A21C13 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


20400 


0160-3079 


A21C14 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50WDC CER 


28480 


0160-4084 


A21C15 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


20400 


0160-3879 


A21C16 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20% 50VDC CER 


28480 


0160-4084 


A21CJ7 


0160-3079 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


20400 


0160-3879 


A21CI8 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A21C19 


0180-1719 


2 




CAPACITOR-FXD 22UF+-10% 2SVDC TA 


06001 


69F146G8 


A2IC20 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CER 


28480 


0160-3879 


A21C21 


01 60-4QG4 


8 




CAPACITOR-FXD . lUF +-20X 50VDC CER 


30480 


016D-40G4 


A21C22 


0140-0194 


1 


1 


CAPACITOR-FXD llOPF +~5% 300VDC MICA 


72136 


DN15F111J0300WV1CR 


A21C23 


0160-2206 


2 


1 


CAPACITOR-FXD 160PF + -5% 300WDC MICA 


3Q4O0 


0160 '3206 


A21C24 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


284B0 


0160-4084 


A21CR1 


1901-0040 


1 


5 


DIODE-'SUITCHING 3QV 50HA 2NS DO-3S 


2048D 


1901-0040 


A21CR2 


1701-0040 


1 




DIODE-SUITCHING 30V 50MA 2NS D0-3S 


28400 


1901-0040 


A21L1 


9100-2259 


e 


1 


INDUCTOR RF-CH-MLD 1.5UH 10% .105DX.26LG 


28400 


9100-2259 


A21Q1 


1854-0013 


7 


1 


TRANSISTOR NPN 2N2210A SI TO-5 PD-OOOMW 


04713 


2N2218A 


A21R2 


1854-0404 


0 


1 


TRANSISTOR NPN SI TO-18 PD=360MU 


2B4SD 


1854-0404 


A21Q3 


1054-0477 


7 


2 


TRANSISTOR NPN 2N2222A SI TO-18 PD=>5aOMU 


1)4713 


2K2222A 


A21Q4 


1833-0012 


4 


1 


TRANSISTOR PNP 3N2904A SI TO-39 PD=600HU 


01295 


2N2904A 


A21Q3 


1834-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500hU 


1)4713 


2N2222A 


A21l)6 


1854-0023 


9 


1 


TRANSISTOR NPN SI TO-18 PD=360MU 


20480 


1854-0023 


A21Ct7 


1Q34-0247 


9 


1 


TRANSISTOR NPN G1 TO-39 PD=1U FT-800MHZ 


38480 


1854-0247 


A21QB 


10S3-0451 


5 


1 


TRANSISTOR PNP 2N3799 SI TO-18 PD=360HU 


II 1 295 


2N3799 


A21R1 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=>0+-100 


24546 


C4 -1/B-TO-lORO -F 


A21R2 


0757-0346 


2 




RESISTOR 10 1% ,125U F TC«=0+-100 


24546 


C4-1/8-T0-10R0-F 


A2IR3 


0737-0346 


2 




RESISTOR 10 1% .125W F TC^O+'lOO 


24546 


C4 -1/a-TO-lORO-F 


A21R4 


0737-0401 


■1 




RESISTOR 100 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-101 -F 


A21RS 


0737-0458 


7 




RESISTOR 51. IK 1% .125W F IC=0+-100 


24546 


C4-1/0-TO-5112-F 


A21R6 


07S7-0441 


8 




RESISTOR 8.25K 1% .13SU F TC=0+-100 


£4546 


C4-1/B-T0-B231-F 


A21R7 


0698-0083 


8 




RESISTOR 1.96K 1% .125W F TC=0+-100 


24546 


C4 -1/B-TO -1961-F 


A21R8 


0698-0083 


8 




RESISTOR 1.96K 1% . 135W F TC=0+-100 


24546 


C4- 1/8-TO-1961-F 


A21R9 


0698-3153 


1 


3 


RESISTOR 4.64K 1% .123W F TC=0+-100 


24546 


C4-1/8-T0-4641-F 


A21R10 


0698-3153 


1 




RESISTOR 4.64K 1% .135U F TC=Q+-100 


24546 


C4-1/B-T0-4641-F 


A21R11 


0698-3155 


1 




RESISTOR 4.64K 1% .125U F TC=0+-100 


24546 


C4 -1/8-TD-4641-F 


A21R12 


0757-0416 


7 


1 


RESISTOR 511 1% .12SW F TC=0+-100 


24546 


C4-1/8-T0-51 IR-F 


A21Rt3 


0698-3150 


6 


1 


RESISTOR 2.37K 1% .125W F TC=0+-100 


24546 


C4-1/8-TD-2371-F 


A21R14 


0757-0442 


9 


1 


RESISTOR lOK 1% .125U F TC=0+-in0 


24546 


C4-1/8-T0-10C2-F 


A21R1S 


0757-0439 


4 


1 


RESISTOR 6.B1K 1% .125M F TC=0+-100 


24546 


C4-178-T0-6B1 1-F 


A21R1<> 


0737-0441 


B 




RESISTOR 8.25K 1% .125U F TC-=0+-100 


24546 


C4-1/8-T0-8251-F 


A21R17 


0757-0447 


4 


1 


RESISTOR 16. 3K t% . 1 35U F TC»0+-100 


24546 


C4-1/8-T0-1622-F 


A21R1B 


0698-0083 


8 




RESISTOR 1.96K 1% .125W F TC“0+-100 


£4546 


C4- 1/8-T0-1961-F 


A2JRt9 


0690-0003 


8 




RESISTOR 1.96K 1% .125U F TC“0+-100 


24546 


C4-1/3-T0-1961 -F 


A21R20 


0757-0441 


8 




RESISTOR 0.25K 1% . 125W F TC-0+-100 


24346 


C4-1/S-T0-8251-F 


A21R2I 


0698-3438 


3 


1 


RESISTOR 147 1% .125U F TC“0+-100 


24546 


C4 -1/8-T0 -147R-F 


A21R22 


0737-0394 


il 


1 


RESISTOR 51.1 1% .125W F TC=0+-100 


24546 


C4-1/B-T0-51R1-F 


A21R23 


0690-3447 


H 


1 


RESISTOR 422 1% , 1 25W F TC=0+-100 


24546 


C4-1/0-TO-422R-F 


A21R24 


0698-3429 


2 


1 


RESISTOR 19.6 1% .125W F TC=0+-100 


03008 


PME55-1/0-TO-19R6-F 


A21R25 


0757-0420 


3 


3 


RESISTOR 750 1% .125W F TC^Of-100 


24546 


C4-1/8-T0-751-F 


A21R26 


0606-1825 


3 


1 


RESISTOR 1.8K 5% .5W CC TC=0+647 


01121 


EB1825 


A21R27 


0757-0420 


3 




RESISTOR 750 1% .125W F TC=0*-10tt 


24546 


C4-1/8-T0-751-F 


A21R2B 


0757-0346 


E 




RESISTOR to 1% .125W F TC-0+-100 


£4546 


C4-1/B-T0-1OR0--F 


A21R29 


0757-0346 


2 




RESISTOR 10 1% .125U F TC-=0+-100 


24546 


C4-1/8-T0-10R0-F 


A2IR30 


0757-0346 


2 




RESISTOR 10 1% .125U F TC“0+-1C0 


24546 


C4- 1/0-TO-lORO-F 


A21R31 


0757-0346 


2 




RESISTOR to 1% .125U F TC=O+-10O 


24546 


C4-1/8-T0-1BR0-F 


A21R32 


0737-0802 


5 


2 


RESISTOR 162 1% .5U F TC=0+-100 


28480 


0757-0802 


A21R33 


0757-0802 


5 




RESISTOR 162 1% .5U F TC=0+-100 


28480 


0757-0002 


A21R34 


0698-3442 




1 


RESISTOR 237 1% .12SU F TC=>0 + -100 


24546 


C4-1/8-T0-237R-F 


A21R3S 


0757-0420 






RESISTOR 750 1% .125M F TC=0+-100 


24546 


C4-1/8-T0-751 -F 



•Indicates Factory Selected Value 
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RF SECTION 



TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A21TP1 


1231-0600 


0 


2 


CDNNECTOR-SGL CONT PIN 1 , 1 4- MM-BSC~3Z SB 


20400 


1251-0600 


A21TP2 


12.51-0 6 00 


0 




CONNECTOR-SGL CONT PIN 1 . 14-«M-Ei3C- GZ SQ 


20400 


1251-0600 


A21U1 


1626-1 050 


3 


1 


IC OP Artf* CP O-TO-99 PKC 

MISCELLANEOUS PARTS 


20400 


1026-1 058 




1200-0173 


5 


1 


INGULATOR-XSTR DAP-GL 


20400 


1200-0173 




1203-0011 


0 


o 


HEAT SINK T0-5/T0-39-CS 
(FOR Q1 , Q4) 


28400 


12C5-001 1 




1205-0037 


0 


1 


HEAT SINK TO-IOCG 
(FOR Q3) 


20480 


1205-0037 




5000-9043 


6 


1 


PIN 


28400 


5000-9043 




5000-6043 


e 


1 


EXTRACTOR 


20480 


5000-6043 



*Indicates Factory Selected Value 
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ATTENUATOR 

SAMPLER 6.2 GHz LPF CIA 





RF SECTION 




FIGURE 2. A21 FM COIL DRIVER, COMPONENT LOCATIONS 
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A23 Motherboard 




RF SECTION 



TABLET REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A23 


0S66D-6D243 


1 


■ 


BOARD ASSEMBLY, MOTHERBOARD 


20480 


05660 -60243 


A23C1- 














A23C4 








MOT assigned 






A23C5 


0160-3079 


7 


1 


CAPACITOR-FXD .OIUF ■♦-20% lOOVDC CER 


28480 


0160-3079 


A23Cb 


0160-0127 


2 


1 


CAPACITOR-FXD lUF +-20% 25UDC CER 


20480 


0160- 0127 


A23C7 (OPTION 400) 


0170-0073 


8 


t 


CAPACITOR-FXD lUF +-10X 600VDC POL YE 


28480 


0170-0073 










(OPTION 400) 






A23CR1 


1901-0743 


1 


1 


DIODE-PUR RECT 1N4004 400V lA DQ-41 


01295 


1N4D04 


A23CRS 


1701-0050 


3 


1 


DIODE-SWITCHING BOV 200MA 2N3 D0-3S 


204BO 


1901-0050 


A23DS1 


1990-0517 


4 




LED-LAMP LUM-1NT=3MCD IF-20MA-KAX BVR=-SV 


20480 


5032-4655 


A23J2 


1251-5799 


8 


■ 


CONNECTOR 20-PIN M POST TYPE 


28400 


1251-5799 


A23KI 


0490-0610 


5 


■1 


RELAY 2C 24VDC-C0IL 5A 115VAC 


284B0 


0490-0618 


A23L1 


05660-80007 


7 


8 


INDUCT P/S FLTR 


2B4Q0 


05660-80007 


A23L2 


05660-00007 


7 




INDUCT P/3 FLTR 


20400 


85660-00007 


A23L3 


85660-80007 


7 




INDUCT P/S FLTR 


28400 


85660-8(;007 


A23L4 


85660-00007 


7 




INDUCT P/S FLTR 


28480 


03660-00007 


A23L3 


85660-00007 


7 




INDUCT P/S FLTR 


28400 


05660-00007 


A23L6 


05660-00007 


7 




INDUCT P/S FLTR 


28400 


85660-00007 


A23L7 


85660-80007 


7 




INDUCT P/E FLTR 


28480 


05660-00007 


A23LD 


05660 -Cl 0 0 07 


7 




INDUCT P/S FLTR 


20430 


85660-80007 


A23IM 


1 251 -0600 


0 


6 


CONNECTDR-S13L CON T PIN 1 . 1 4-MM-BSC-S7. SQ 


23480 


1231-0600 


A23P2 


1251-0600 


0 




CONNECTOR-SGL CUNT PIN 1 . 1 4-MM- BSC -32 G(J 


20480 


1251-0600 


A23P3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM-BSC-EZ SQ 


23480 


1251-0600 


A23P4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BEC-SZ SQ 


28480 


1251-0600 


A23P5 


1251-0600 


y 




CONNECTOR-SGL CONT PIN 1 . 1 4 -MM-B3C-SZ SQ 


28480 


1251-0600 


A23P6 


1251 -0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BSC -3Z 5(3 


28480 


1251-0600 


A23P7 


0360-1780 


7 


2 


CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 


23400 


0360-1788 


A23P8 


0360-1708 


7 




CONNECTOR-SGL CONT PIN . 045-1 N- BSC- GZ SQ 


28480 


0360-1780 


A23R1 


0757-0421 


4 


1 


RESISTOR 823 IX .125(J F TC-0+-10 0 


24546 


04-1/0-TO-825R-F 


A23R2 


0687-3321 


o 


1 


RESISTOR 3.3K 10% .5U CC TC-^0+647 


01121 


EB3321 


A23R3 


06Q3-7S1S 


A 




RESISTOR 750 5X . 25U FC TC=-400/+6QO 




CB7515 


A23R4 


0606-7525 


2 




RESISTOR 7.5K 5% . 5U CC TC=0+647 


■iIhH 


EB7525 


A23R5 


0603-2223 


3 


■1 


RESISTOR 2.2K 5% .25U FC TC=-400/+700 


01121 




A23R6 


0690-0004 


9 




RESISTOR 2.15K 1% .125U F TC=a+-100 


24546 


C4 ■ 1/0-TO -2151 -F 


A23R7 


0690-7229 


8 




RESISTOR 511 IX .05(3 F rc=-- 0 t -100 


24546 


C3- 1/0-TO-51 IR-F 


A23R0 


0690-7229 


8 




RESISTOR 511 IX . 05W F TC=0+-100 


24546 


C3 -1/8-T0-511R-F 


A23R9 


0698-7229 


8 




RESISTOR 511 IX . 05(J F TC=0 + -100 


24546 


C3 1/0-T0-511R-F 


A23R 1 0 


0690-7229 


0 




RESISTOR 511 IX .05W F TC=0+-100 


24546 


C3-1/8-T0-511R -F 


A23Rn 


0690-7229 


8 




RESISTOR 511 IX . 05(J F TC=0-!-100 


24546 


C3-1/8-T0-51 IR F 


A23R12 


0690-7229 


8 




RESISTOR 511 IX . 05U F TC<:=0+-100 


24546 


C3-1/8-T0-311R-F 


A23R13 


0698-7229 


8 




RESISTOR 511 IX . 05(J F TC=0-t~100 


24546 


C3-1/8-T0-51 IR-K 


A23XAQ 


1251-2026 


0 


12 


C0NNECTOR-PC EDGE 18-CONT/RCW 2-ROUS 


28480 


1251-2026 


A23XA10A1 


1251 -2035 


9 


12 


CONNECTOR-PC EDGE iS-CONT/ROul 2-ROUS 


23480 


1251-2033 


A23XA1 0A2 


1251 -2026 


8 




CONNECTOR-PC EDGE 18-CONT/ROU 2-ROUS 


20400 


1251-2026 


A23XA1 DA3 


1251-2035 


9 




CQNNECTOR-PC EDGE 15-CONT/ROU 2-ROWS 


28480 


1251-2035 


A23XA1 0A4 


1251-2035 


9 




CONNECTOR-PC EDGE 15-CONT/RGU 2-ROUS 


20480 


1251-2035 


A23XA10AS 


1251-2035 


9 




CONNECTOR-PC EDGE 15-CONT/ROU 2-ROUS 


28400 


1251-2035 


A23XA1 0A6 


1231-2035 


9 




CONNECTOR -PC EDGE 15-CONT/ROU 2-ROI-S 


28480 


1251-2035 


A23XA1 QA7 


1251-2026 


e 




CONNECTOR-PC EDGE 10-CONT/ROU 2-ROUS 


20480 


1251-2026 


A23XA1 DAO 


1251-2026 


8 




CONNECTOR-PC EDGE 18-CONT/ROU 2-ROUS 


28480 


1251-2026 


A23XA12P1 


1231-7452 


4 


2 


CONNECTOR-PC EDGE 25-CONT/ROU 2-ROUS 


20400 


1251-7452 


A23XA12P2 


1251 -2026 


B 




CONNECTOR-PC EDGE 18-CONT/RUU 2-R0U3 


28480 


1251-2026 


A23XA12P3 


1251-2035 


9 




CONNECTOR-PC EDGE 15-CONT/ROU 2--R0US 


28400 


1251-2035 


A23XA1SP1 


1251-7432 


m 




CONNECTOR-PC EDGE 23-CONT/ROW 2-ROUS 


284^0 


1251-7432 


A23XA1SP2 


1251-2026 


■:] 




CONNECTOR-PC EDGE IB-CONT/ROU 2-ROUS 


28480 


1251-2026 


A23XA15P3 


1251-2035 






CONNECTOR-PC EDGE 15-CONT/ROU 2-ROUS 


20480 


1231-2035 


A23XA16P1 


1251-2026 


u 




CONNECTOR-PC EDGE 18-CONT/ROU 2-ROUS 


2B4B0 


1251-2026 


A23XAI6P2 


1251-2035 


R 




CONNECTOR-PC EDGE 15-CONT/ROU 2-ROUS 


20400 


1251-2035 


A23XA17 


1251-1365 


H 


1 


CONNECTOR-PC EDGE 22-CONT/ROU 2-ROUS 


28480 


1251-1365 


A23XA18 


1251-2026 


R 




CONNECTOR-PC EDGE 18-CONT/ROU 2-ROUS 


28480 


1251-2026 


A23XA19 


1251-2026 


u 




CONNECTOR-PC EDGE IB-CONT/ROU 2-ROUS 


28480 


1251-2026 


A23XA20 


1251-2035 


R 




CONNECTOR-PC EDGE IS-CONT/ROU 2-ROUS 


28480 


1251-2035 


A23XA21 


1251-2035 




1 


CONNECTOR-PC EDGE 15-CONT/ROU 2-ROUS 


2B4B0 


1251-2035 



♦Indicates Factory Selected Value 
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RF SECTION 




Reference 

Designation 



HP Part c Q 
Number d 



CI5660--60 049 



85G60-00048 
85660-00049 
03660-00044 
05660-00045 
(33660-00046 
95660-00047 
1530-0205 

83660-20092 
2360-0196 1 

0360-0260 6 

0090-0983 S 



1400-0249 

2200-0105 

22.00-0770 

2260-0003 

86701-00017 



Description 






CONNECTOR-SCL CONT SKT . 04-IN-BSC-G2 RND 



FAN ASSEMDLY 

A24 miscellaneous PARTS 

FAN-TBAX 120-CFN 1150 50/60-H2 
(STANDARD) 

FAN-TBAX 9S-CFM 95-128V 47- 440-HZ 
(OPTION 400 ONLY) 

HOUSING GRILL 

FILTER. AIR. FAN 

HOUSING, BOTTOM 

HOUSING, TOP 

BASE PLATE 

SUPPORT PLATE 

SHOCK MOUNT ,47-EFF-HGT 

SNUBBER (RETAINS ISOLATION MOUNT) 
5CREU-MACH 6-32 ,375-IN-LG 100 DEG 
(SECURES SNUBBER) 

TERMINAL-SLDR LUG LK-MTG F0R-*6-SLR 
TUBING-HS .123-D/.062-RCVD . 02-UALL 
(OPTION 400 ONLY) 

CABLE TIE .062-.625-DIA .091-WD NYL 
ECREU-MACH 4-40 .312-lN-LG PAN-HD-P02I 
SCREU-MACH 4-40 .188-IN-LG 100 DEG 
NUT-HEX-PL5TC LKG 4-40 -TDD .1 41-IN -THK 




Mfr Part Number 



05660-60049 



85660-00048 

85660-00049 

95660-00044 

05660-00045 

95663-00046 

85660-00047 

1320-0205 

85660-20092 

ORDER BY DESCRIPTIION 

0363-3268 

0090-0993 



PLTlM-e 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 



DISK. FAN, EMI SHIELD 



86701-00017 



•Indicates Factory Selected Value 

2 A23 

















RF SECTION 



A23 

MOTHERBOARD 

85660-60243 




^ LOADED FOR OPTION 400 ONLY 

II I ] INDICATES COMPONENT ON REVERSE SIDE 



FIGURE 1 . A23 MOTHERBOARD, COMPONENT LOCATIONS 
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RF SECTION 



GENERAL PARTS LISTING 



INTRODUCTION 

The replaceable parts list breakdown for each major 
assembly is located following the circuit description 
for the assembly. This section contains information 
for ordering the replacement parts not listed in the 
major assembly tabs. Table 1, Reference Designation 
and Abbreviations, includes a list of reference desig- 
nations and a list of abbreviations used in the parts 
list. Table 2, Manufacturers Code List, lists names 
and addresses that correspond to the manufacturer 
code numbers in the parts list. 

REPLACEABLE PARTS LIST 

Replaceable Parts tables can be found in each assem- 
bly section and list the following information for 
each part in that assembly. 

1 . The Hewlett-Packard part number. 

2. The part number check digit (CD). 

3. The total quantity (Qty) in the instrument. This 
quantity is given only once, at the first appear- 
ance of the part in the list. 

4. The description of the part. 



5. A five-digit code indicating a typical manufac- 
turer of the part. 

6. The manufacturer’s pzu”t number. 



MISCELLANEOUS PARTS 

Table 4, Miscellaneous Parts, lists parts of the instru- 
ment that are not directly related to any major 
assembly. 



ORDERING INFORMATION 

To order a part listed in the replaceable parts table, 
quote the Hewlett-Packard part number (with check 
digit), indicate the quantity required, and address the 
order to the nearest Hewlett-Packard office. The 
check digit will ensure accurate and timely processing 
of your order. 

To order a part that is not listed in the replaceable 
parts table, include the instrument model number, 
instrument serial number, the description and func- 
tion of the part, and the number of parts required. 
Address the order to the ne 2 irest Hewlett-Packard 
office. 
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RF SECTION 



TABLE 1. REFERENCE DESIGNATIONS AND ABBREVIATIONS (1 OF 3) 



A Assembly 

AT Attenuator, Isolator, 

Limiter, Termination 

B Fan, Motor 

BT Battery 

C Capacitor 

CP Coupler 

CR Diode, Diode Thyristor, 

Step Recovery Diode, Varactor 

DC Directional Coupler 

DL Delay Line 

DS Annunciator, Lamp, Light 

Emitting Diode (LED), 
Signaling Device (Visible) 
E Miscellaneous Electrical Part 



A 



A Across Flats, Acrylic, Air 

(Dry Method), Ampere 

ADJ Adjust, Adjustment 

ANSI American National 

Standards Institute 
(formerly USASI-ASA) 

ASSY Assembly 

AWG American Wire Gage 

B 

BCD Binary Coded Decimal 

BD Board, Bundle 

BE-CU Beryllium Copper 

BNC Type of Connector 

BRG Bearing, Boring 

BRS Brass 

BSC Basic 

BTN Button 

C 

C Capacitance, Capacitor, 

Center Tapped, Cermet, 
Cold, Compression 

CCP Carbon Composition Plastic 

CD Cadmium, Card, Cord 

CER Ceramic 

CHAM Chamfer 

CHAR Character, 

Characteristic, Charcoal 

CMOS Complementary Metal 

Oxide Semiconductor 

CNDCT Conducting, Conductive, 

Conductivity, Conductor 

CONT Contact, Continuous, 

Control, Controller 
CONV . Converter 



REFERENCE DESIGNATIONS 



F Fuse 

FL Filter 

HY Circulator 

J Electrical Connector 

(Stationary Portion), Jack 

K Relay 

L Coil, Inductor 

M ^ Meter 

MP Miscellaneous Mechanical Part 

P Electrical Connector 

(Movable Portion), Plug 

Q Silicon Controlled Rectifier 

(SCR), Transistor, 
Triode Thyristor 
R Resistor 



ABBREVIATIONS 

CPRSN Compression 

CUP-PT Cup Point 

CW Clockwise, 

Continuous Wave 

D 



D Deep, Depletion, Depth, 

Diameter, Direct Current 

DA Darlington 

DAP-GL Diallyl Phthalate Glass 

DBL Double 

DCDR Decoder 

DEG Degree 

D-HOLE D-Shaped Hole 

DIA Diameter 

DIP Dual In-Line Package 

DIP-SLDR Dip Solder 

D-MODE Depletion Mode 

DO Package Type Designation 

DP Deep, Depth, Diametric 

Pitch, Dip 

DP3T Double Pole Three 

Throw 

DPDT Double Pole Double 

Throw 

DWL Dowel 

E 

E-R E-Ring 

EXT Extended, Extension, 

External, Extinguish 

F 

F Fahrenheit, Farad, Female, 

Film (Resistor), Fixed, 
Flange, Frequency 
FC Carbon Film/Composition, 



Edge of Cutoff Frequency, Face 



RT Thermistor 

S Switch 

T Transformer 

TB Terminal Board 

TC Thermocouple 

TP Test Point 

U Integrated Circuit, Microcircuit 

V Electron Tlibe 

VR Breakdown Diode (Zener), 

Voltage Regulator 

W Cable, Wire, Jumper 

X Socket 

Y Crystal Unit (Piezoelectric, 

Quartz) 

Z Ibned Cavity, Tuned Circuit 



FDTHRU Feed Through 

FEM Female 

FIL-HD Fillister Head 

FL Flash, Flat, Fluid 

FLAT-PT Flat Point 

FR Front 

FREQ Frequency 

FT Current Gain Bandwidth 

Product (Transition Frequency), 
Feet, Foot 

FXD Fixed 

G 

GEN General, Generator 

GND Ground 

GP General Purpose, Group 

H 

H Henry, High 

HDW Hardware 

HEX Hexadecimal, Hexagon, 

Hexagonal 

HLCL Helical 

HP Hewlett-Packard Company, 



High Pass 
I 



IC Collector Current, 

Integrated Circuit 

ID Identification, Inside 

Diameter 

IF Forward Current, 

Intermediate Frequency 

IN Inch 

INCL Including 

INT Integral, Intensity, Internal 
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RF SECTION 



TABLE 1 . REFERENCE DESIGNATIONS AND ABBREVIATIONS (2 OF 3) 



J 



J-FET Junction Field Effect 

Transistor 

JFET Junction Field Effect 

Transistor 

K 

K Kelvin, Key, Kilo, Potassium 

KNRLD Knurled 

KVDC Kilovolts Direct Current 

L 

LED Light Emitting Diode 

LG Length, Long 

LIN Linear, Linearity 

LK Link, Lock 

LKG Leakage, Locking 

LUM Luminous 

M 

M Male, Maximum, Mega, 

Mil, Milli, Mode 

MA Milliampere 

MACH Machined 

MAX Maximum 

MC Molded Carbon 

Composition 

MET Metal, Metallized 

MHZ Megahertz 

MINTR Miniature 

MIT Miter 

MLD Mold, Molded 

MM Magnetized Material, 

Millimeter 

MOM Momentary 

MTG Mounting 

MTLC Metallic 

MW Milliwatt 

N 

N Nano, None 

N-CHAN N-Channel 

NH Nanohenry 

NM Nanometer, Nonmetallic 

NO Normally Open, Number 

NOM Nominal 

NPN Negative Positive 

Negative (TVansistor) 

NS Nanosecond, Non-Shorting, 

Nose 

NUM Numeric 

NYL Nylon (Polyamide) 

O 

OA Over-All 

OD Outside Diameter 

OP AMP Operational Amplifier 

OPT Optical, Option, Optional 



P 



PA Picoampere, Power 

Amplifier 

PAN-HD Pan Head 

PAR Parallel, Parity 

PB Lead (Metal), Pushbutton 

PC Printed Circuit 

PCB Printed Circuit Board 

P-CHAN P-Channel 

PD Pad, Power Dissipation 

PF Picofarad, Power Factor 

PKG Package 

PLSTC Plastic 

PNL Panel 

PNP Positive Negative Positive 

(Transistor) 

POLYC Polycarbonate 

POLYE Polyester 

POT Potentiometer 

POZl Pozidriv Recess 

PREC Precision 

PRP >. Purple, Purpose 

PSTN Piston 

PT Part, Point, Pulse Time 

PW Pulse Width 

Q 

Q Figure of Merit 

R 

R Range, Red, Resistance, . 

Resistor, Right, Ring 

REF Reference 

RES Resistance, Resistor 

RF Radio Frequency 

RGD Rigid 

RND Round 

RR . Rear 

RVT Rivet, Riveted 

S 

SAWR Surface Acoustic Wave 

Resonator 

SEG Segment 

SGL Single 

SI Silicon, Square Inch 

SL Slide, Slow 

SLT Slot, Slotted 

SMA Subminiature, A Type 

(Threaded Connector) 

SMB Subminiature, B Type 

(Slip-On Connector 

SMC Subminiature, C Type 

(Threaded Connector) 

SPCG Spacing 

SPOT Single Pole Double Throw 

SPST Single Pole Single Throw 

SQ Square 

SST Stainless Steel 

STL Steel 

SUBMIN Subminiature 

SZ Size 



T 



T Teeth, Temperature, 

Thickness, Time, Timed, 
Tooth, Typical 

TA Ambient Temperature, 

Tantalum 

TC Temperature Coefficient 

THD Thread, Threaded 

THK Thick 

TO Package Type Designation 

TPG Tapping 

TR-HD Truss Head 

TRMR Trimmer 

TRN 'I\irn,'nirns 

TRSN Torsion 

U 

UCD Microcandela 

UF Microfarad 

LIH Microhenry 

UL Microliter, Underwriters’ 

Laboratories, Inc. 
UNHDND Unhardened 

V 

V Variable, Violet, Volt, 

Voltage 

VAC Vacuum, Volts, Alternating 

Current 

VAR Variable 

VDC Volts, Direct Current 

W 

W Watt, Wattage, White, 

Wide, Width 

W/SW With Switch 

WW Wire Wound 

X 

X By (Used With Dimensions), 

Reactance 



Y 

YIG Yttrium-Iron-Garnet 

Z 

ZNR Zener 
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MULTIPLIERS 


Abbreviation 


Prefix 


Multiple 


Abbreviation 


Prefix 


Multiple 


T 


tera 


10'^ 


m 


milli 


10-' 


G 


giga 


10’ 




micro 


10-‘ 


M 


mega 


10‘ 


n 


nano 


10-’ 


k 


kilo 


10' 


P 


pico 


10-" 


da 


deka 


10 


f 


femto 


10-" 


d 


deci 


10-' 


a 


atto 


10-.8 


c 


centi 


10-' 
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TABLE 2. MANUFACTURERS CODE LIST 




Mfr. No. 


Manufacturer Name 


Address 


Zip Code 


00000 

00039 


ANY SATISFACTORY SUPPLIER 
NIPPON ELECTRIC CO 


TOKYO, JP 




01121 


ALLEN-BRADLEY CO 


MILWAUKEE, WI 


53204 


01281 


TRW INC SEMICONDUCTOR DIV 


LAWNDALE, CA 


90260 


01295 


TEXAS INSTR INC SEMICOND CMPNT DIV 


DALLAS, TX 


75222 


02111 


SPECTROL ELECTRONICS CORP 


CITY OF IND, CA 


91745 


02114 


FERROXCUBE CORP 


SAUGERTIES, NY 


12477 


02660 


BUNKER RAMO CORP AMPHENOL CONN DIV 


BROADVILLE, IL 


60153 


03508 


GE CO SEMICONDUCTOR PROD DEPT 


AUBURN, NY 


13201 


03888 


K D I PYROFILM CORP 


WHIPPANY, NJ 


07981 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX, AZ 


85008 


06001 


MEPCO ELECTRA CORP 


COLUMBIA, SC 


29063 


06383 


PANDUITCORP 


TINLEYPARK, IL 


60477 


06665 


PRECISION MONOLITHICS INC 


SANTA CLARA, CA 


95050 


07263 


FAIRCHILD SEMICONDUCTOR DIV 


MOUNTAIN VIEW, CA 


94042 


12969 


UNITRODE CORP 


WATERTOWN, MA 


02172 


13606 


SPRAGUE ELECT CO SEMICONDUCTOR DIV 


CONCORD, NH 


03301 


14140 


EDISON ELEK DIV MCGRAW-EDISON 


MANCHESTER, NH 


03130 


16546 


U S CAPACITOR CORP 


BURBANK, CA 


91504 


17856 


SILICONIX INC 


SANTA CLARA, CA 


95054 


18324 


SIGNETICS CORP 


SUNNYVALE, CA 


94086 


18612 


VISHAY RES PROD VISHAY INTERTECH 


MALVERN, PA 


19355 


19701 


MEPCO/ELECTRA CORP 


MINERAL WELLS, TX 


76067 


20932 


EMCON DIV ITW 


SAN DIEGO, CA 


92129 


24046 


TRANSITRON ELECTRONIC CORP 


WAKEFIELD, MA 


01880 


24355 


ANALOG DEVICES INC 


NORWOOD, MA 


02062 


24546 


CORNING GLASS WORKS 


BRADFORD, PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA, CA 


95051 


28480 


HEWLETT-PACKARD CO CORPORATE HQ 


PALO ALTO, CA 


94304 


29990 


AMERICAN TECH CER DIV PHASE IND 


HUNTINGTON STA, 
NY 

SOMERVILLE, NJ 


11746 


3L585 


RCA CORP SOLID STATE DIV 




30983 


MEPCO/ELECTRA CORP 


SAN DIEGO, CA 


92121 


32997 


BOURNS INC TRIMPOT PROD DIV 


RIVERSIDE, CA 


92507 


33095 


SPECTRUM CONTROL INC 


FAIRVIEW, PA 


16415 


34335 


ADVANCED MICRO DEVICES INC 


SUNNYVALE, CA 


94086 


51642 


CENTRE ENGINEERING INC 


STATE COLLEGE, PA 


16801 


52063 


EXAR INTEGRATED SYSTEMS INC 


SUNNYVALE, CA 


94086 


52648 


PLESSEY SEMICONDUCTORS 


SANTA ANA, CA 


92705 


52763 


STETTNER ELECTRONICS INC 


CHATTANOOGA, TN 


13035 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS, MA 


01247 


72136 


ELECTRO MOTIVE CORP 


FLORENCE, SC 


06226 


74970 


JOHNSON E F CO 


WASECA, MN 


56093 


75042 


TRW INC PHILADELPHIA DIV 


PHILADELPHIA, PA 


19108 


75915 


LITTELFUSE INC 


DES PLAINES, IL 


60016 


98291 


SEALECTRO CORP 


MAMARONECK, NY 


10544 
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Plug Type** 




250V 



^ 0 ^ 

E 

\L y 




^ o ^ 

O E O 
. N L . 



E 

O O 

. N L , 




Cable 
HP Part 
Number 


Plug 

Description 


8120-1351 

8120-1703 


Straight*BS1363A 

90° 


8120-1369 

8120-0696 


Straight*NZSS198/ASCl 12 
90“ 


8120-1689 

8120-1692 


Straight*CEE7-Y 1 1 
90“ 


8120-1348 

8120-1398 

8120-1754 


Straight*NEMA5-15P 

90“ 

Straight*NEMA5-15P 


8120-1378 

8120-1521 

8120-1676 


Straight*NEMA5-15P 

90“ 

Straight*NEMA5-15P 


8120-2104 


Straight*SEV1011 
1959-24507 
Type 12 


8120-0698 


Straight*NEMA6-l 5P 


8120-1860 


Straight*CEEE22-VI 



Cable 
Length 
cm (inches) 



201 (79) 




Mint Gray 
Mint Gray 





Jade Gray 
Jade Gray 
Jade Gray 



For Use 
In Country 



Great Britain, 
Cyprus, Nigeria, 
Rhodesia, 
Singapore, 

So. Africa, India 



Australia, 
New Zealand 



East and West 
Europe, Saudi 
Arabia, United 
Arab Republic 
(unpolarized in 
many nations) 



United States 

Canada, 

Japan (100 or 

200V), 

Mexico, 

Phillipines, 

Taiwan 



Switzerland 




* Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part 
Number for complete cable, including plug. 

** E = Earth Ground; L = Line; N = Neutral. 
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RF SECTION 



TABLE 4. REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 










RF SECTION MISCELLANEOUS PARTS 






ATI 


1810-0118 


1 


1 


TERMINATION-COAX SNA 


28480 


1810-0118 










(TERMINATES 1ST LO OUTPUT) 






ei 








FAN (SEE A24) 






Cl 








FILTER CAPACITOR (SEE A23C1 ) 






C2 








FILTER CAPACITOR (SEE A23C2) 






C3 








FILTER CAPACITOR (SEE A23C3) 






CA 








FILTER CAPACTIOR (SEE A23C4) 






FI 


2110-0055 


2 


1 


FUSE 4A 250V FAST-BLO 1 .25X.25 UL lEC 


Z5915 


312004 










(FOR 100/120 VOLT OPERATION) 






FI 


2110-0006 


3 


1 


FUSE 2A 250V SLO-BLO 1.25X.25 UL 


71400 


MDX-2 










(FOR 220/240 VOLT OPERATION) 






FL1 








LINE MODULE (SEE A9) 






J1 


1251-3418 


M 


1 


CONNECTOR S-PIN F D SERIES 


28480 


1251-3418 




H 




( IF/SWEEP) 






j5 








PART OF W6 






J3 




H 




PART OF W12 






JA 




H 




PART OF W3 






JS 




1 




PART OF W16 






K1 




1 




FAN RELAY (SEE A23X1) 






St 


3101-0070 


H 


1 


SWITCH-SL DPDT-NS MINTR ,5A 125VAC/DC 


28480 


3101-0070 






n 




(FREQ REFERENCE INT-EXT) 






n 


85G60-60048 


Q 


1 


TRANSFORMER, POWER. AC LINE 


28480 


8S660-G0048 


U1 


85660-60066 


6 


1 


CABLE ASSEMBLY, COAX 81, A6A3 LAST CONV 


28480 


85660-60066 










TO REAR PANEL J1P1 






U2 


85GG0-60073 


5 


1 


CABLE ASSEMBLY, COAX 85. A7A2 100 MHZ 


28480 


85660-60073 










VCXO TO A6A9 PHASE LOCK 






W3 


85660-60063 


3 


1 


CABLE ASSEMBLY. COAX 82. A6A12 YTX 


28480 


85660-60063 








DRIVER TO REAR PANEL J4 (SWEEP + TUNE) 








8S6G0-60076 


8 


1 


CABLE ASSEMBLY, COAX 9. A7A1 REF. 0-DET 


28480 


85660-60076 










TO A10A7 PLL2-DIVIDER 






W5 


85GG0-G0077 


9 


1 


CABLE ASSEMBLY. COAX 86. A7A1 REF. 0-DET 


28480 


85660-60077 










TO A10A2 PLL1-DIVIDER 






W6 


85660-60078 


□ 


1 


CABLE ASSEMBLY, COAX 80. REAR PANEL J2 


28480 


856GO-GOQ78 










(FRED REFERENCE EXT) TO A7A1 REF. 0-DET 








85660-60075 


i 


1 


CABLE ASSEMBLY. COAX 8. A7A2 100MH2 


28480 


85GG0-G0075 






M 




VCXO TO A10A4 PLL3-UP-C0NV 






U8 


85660-60072 


B 


1 


CABLE ASSEMBLY, COAX 93. A7A4 MIN 


28480 


85660-60072 










OUTPUT TO A1tA5 SAMPLER 






W9 


85660-60074 


6 


1 


CABLE ASSEMBLY, COAX 5. AIOAI PLL1-VCO 


28480 


85GG0-G00/4 










TO A11A4 PHASE DET. 






U10 








NOT ASSIGNED 






UM 


85660-20067 


3 


1 


CABLE ASSEMBLY. A11A1 DIR. CPLR TO AGW6 


28480 


85660-20067 


U12 


85660-60062 


2 


1 


CABLE ASSEMBLY. COAX 87. A22 10 MHZ STD 


28480 


85660-60062 










TO REAR PANEL J3 (FREQ REFERENCE INT) 




85660-60065 


U13 


85660-60065 


B 


1 


CABLE ASSEMBLY. COAX 4. A14 SCAN GEN TO 


28480 






1 




REAR PANEL J1P3 






N14 


85660-60064 


i 


1 


CABLE ASSEMBLY. COAX 1. A14 SCAN GEN TO 


28480 


85660-60064 










REAR PANEL J1P4 






W15 


85660-60117 


8 


1 


CABLE ASSEMBLY, REAR PANEL J2 (FREQ 


28480 


85660-601 17 










REFERENCE INT) TO REAR PANEL J3 (FREQ 
REFERENCE EXT) 






MIG 


85660-60067 


B 


1 


CABLE ASSEMBLY, COAX 6. AZAI REF. 0-DET 


28480 


85660-60067 






1 




TO REAR PANEL JS (lOMHZ OUT) 








85660-90016 


1 


1 


INFORMATION CARD. ENGLISH (MANUAL 


28480 


85660-90016 










OPERATION) 








85660-90017 


0 


1 


INFORMATION CARD. ENGLISH (REMOTE 


28480 


85660-90017 










OPERATION) 








5061-2033 


8 


1 


TRAY ASSEMBLY. INFORMATION PULL-OUT CARD 


28480 


5061-2033 




6010-0350 






PAINT. ENAMEL. JADE GREY 


28480 


6010-0350 



■"Indicates Factory Selected Value 
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RF SECTION 




Reference 

Designation 



HP Part 
Number 




Description 



Mfr Part Number 



I35660-6000S 



85660-60310 
0960-0600 

85660-60101 
85660-60121 

85660-60003 
85660-60002 

5086-7208 9 

5086-7133 t 
5086-7207 8 

85660-60128 1 



5086-7226 
5086-6226 

85660-60226 
85660-60202 2 

85660-60180 5 

85660-60126 9 
85660-600)3 3 



85660-60010 

5086-7261 

9135-0067 



0955-0117 

9135-0108 



85660-60015 

85660-60135 



85660-60136 



85660-60113 



85660-60096 2 



85660-60020 2 



85660-60196 3 



85660-60131 6 

85660-60023 5 



86660-6002‘l 6 



85660-60025 

85660-60168 



85660-60130 



85660-60028 | 0 
85660-60176 



85660-60080 

08672-60092 



5086-7295 6 

85660-60123 6 



5086-7319 

5086-6319 



RK 5ECTJON 8S5F.MBI lES 

FRONT panel assembly (INCLUDES 8SA1 
AND A5A2) 

BOARD ASSEMBLY. KEYBOARD 
ROTARY PULSE GENERATOR 

RF SWITCH 

RF ATTENUATOR/ERROR CORRECTION ROM 
(INCLUDES A12U8) 

LAST CONVERTER ASSEMBLY 
BOARD ASSEMBLY. LAST CONVERTER 

SECOND CONVERTER 

AMPLIFIER/COUPLER/LOAD unit (ACLU) 

FIRST CONVERTER 

BOARD ASSEMBLY, YIG-TUNED MIXER 
CURRENT DRIVER 

YIG-TUNED MIXER <YTX) (NEW) 

YIG-TUNED MIXER (YTX) (RESTORED 
5086-7226) 

PHASE LOCK ASSEMBLY 
BOARD ASSEMBLY. PHASE LOCK 

BOARD ASSEMBLY. MISCELLANEOUS 
BIAS/RELAY DRIVER 
BOARD ASSEMBLY, SLOPE GENERATOR 
BOARD ASSEMBLY. YIG-TUNED MIXER (YTX) 
DRIVER 

BOARD ASSEMBLY. RF MODULE MOTHERBOARD 
LIMITER. 0-2.5 GHZ 
BANDPASS FILTER. 3.6 GHZ. SMA 
CONNECTORS 

LOW PASS FILTER. 1.5 GHZ 

BANDPASS FILTER. 300 MHZ 
FILTER, LOW PASS. 26 GHZ 

BOARD ASSEMBLY, REFERENCE PHASE 
DETECTOR 

BOARD ASSEMBLY, 100MHZ VOLTAGE- 

CONTROLLED CRYSTAL OSCILLATOR (VCXO) 
BOARD ASSEMBLY, M/N PHASE DETECTOR 

BOARD ASSEMBLY, M/N OUTPUT (INCLUDES 
A7A9A1 M/N VCO ASSY AND A7A9A2 M/N VCO 
BOARD ASSY) 

M/N VCO ASSEMBLY (INCLUDES A7A9A1A1 
OSCILLATOR ASSEMBLY AND A7A9A1A2 
BOARD ASSEMBLY) 

BOARD ASSEMBLY. M/N REFERENCE 
MOTHERBOARD 

BOARD ASSEMBLY. RECTIFIER 
LINE MDDLILE-FILTEREO 

BOARD ASSEMBLY. PHASE LOCK LOOP 1 (PLL1)’ 
VOLTAGE-CONTROLLED OSCILLATOR (VCO) 
BOARD ASSEMBLY. PHASE LOCK LOOP ' (PLLD 
DIVIDER 

BOARD ASSEMBLY. PHASE LOCK LOOP 1 (PLLl) 
IF 

BOARD ASSEMBLY. PHASE LOCK LOOP 3 (PLL3) 
UP CONVERTER 

BOARD ASSEMBLY. PHASE LOCK LOOP 2 (PLL2) 
VOLTAGE-CONTROLLED OSCILLATOR (VCO) 
BOARD ASSEMBLY. PHASE LOCK LOOP 2 (PLL2) 
PHASE DETECTOR 

BOARD ASSEMBLY. PHASE LOCK LOOP 2 (PLL2> 
DIVIDER 

BOARD ASSEMBLY. PHASE LOCK LOOP 2 (PLL2) 
DISCRIMINATOR 

BATTERY PACK ASSEMBLY (INCLUDES A10A9A1 
AND AI0A9MP1 ) 

BATTERY 

COUPLER/ISOLATOR/AMPLIFIER (CIA) 

BOARD ASSEMBLY. INTERCONNECT, YTO LOOP 
(MUST BE USED WITH A1)A3 5086-7319) 
YIG-TUNED OSCILLATOR (YTO) (NEW) 
YIG-TUNED OSCILLATOR (YTO) (RESTORED 
5086-7319) 



85660-60005 



85660-60210 

0960-0689 

85660-60101 

85660-60121 

85660-60003 

85660-60002 

5086-7298 

5086-7133 

5086-7297 

85660-60128 



5086-7226 

5086-6226 

85660-60226 

85660-60202 

R5660-60180 

85660-60126 

85660-60013 



85660-60019 

5086-7261 

9135-0067 



0955-01 17 
9135-0108 

85660-60015 

85660-60)35 

85660-60136 

85660-60113 



85660-60096 



85660-60020 



856(30-130196 



85660-61) 1 3 1 
85660-60023 



85660-60029 



85660-60025 

85660-60168 

85660-60130 



85660-60028 

85660-60176 

85660-60080 

08672-60092 

5086-7295 

85660-60123 

5086-7319 

5086-6319 



♦Indicates Factory Selected Value 
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RF SECTION 




Reference 

Designation 


HP Part c 
Number d 


A11A4 


85660-60175 8 


A11A5 


85660-60199 6 


A11AG 


0955-0122 2 


A11A7 


9135-0040 4 


A12 


85660-60211 3 


A15 


85660-60209 9 


A16 


85660-60198 5 


A17 


85660-60174 7 


A18 


85660-60137 2 


A 19 


85660-60:-.'12 4 


A2U 


85660-60.^116 6 


A2I 


85660-60040 6 


A.'; 3 


85660-60243 1 


A?4 


85660-60049 5 








BOARD ASSEMBLY. YIG-TUNED OSCILLATOR 
(YTO) DETECTOR 
BOARD ASSEMBLY. SAMPLER 
ATTENUATOR. COAXIAL 
LOW-PASS FILTER. 6.2 GHZ 

BOARD ASSEMBLY. FRONT PANEL INTERFACE 

BOARD ASSEMBLY. CONTROLLER 

BOARD ASSEMBLY. SCAN GENERATOR 

BOARD ASSEMBLY. POSITIVE REGULATOR 

BOARD ASSEMBLY, NEGATIVE REGULATOR 

BOARD ASSEMBLY. DIGITAL-TO-ANALOG 
CONVERTER 

BOARD assembly. MAIN COIL DRIVER 
BOARD assembly. FM COIL DRIVER 
BOARD ASSEMBLY. MOTHERBOARD 
FAN ASSEMBLY 




Mfr Part Number 



85660-601 7S 

85660-60199 

0955-0122 

9135-OOAO 

85660-60211 

85660-60209 

85660-60198 

85660-601 7A 

85660-60137 

85GGO-60212 

85660-60206 

85660-60040 

85660-60243 

85660-60049 



Cisc. 0\iey>kss 












•Indicates Factory Selected Value 



General Parts Listing 9 









RF SECTION 




FIGURE 1. INSTRUMENT PARTS IDENTIFICATION, FRONT VIEW 
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RF SECTION 





5020 

2360 

5040 

5040 

85660 

85660 

2360 

0570 

0510 

5060 

1251 

2360 

85660 

85660 

5020 



8940 

0332 

7221 

7201 

20207 

00048 

0196 

1171 

0043 

9847 

2942 

0115 

00011 

20061 

8938 



Lock Foot, Lower Right 

Screw, 6-32, .312-IN LG, PAN HD 

Foot, Rear 

Foot, Bottom 

Support, PC Board, Rear 

Housing Grill, Fan 

Screw, Mach, 6-32, .375-IN LG, 100 DEG 
Screw, Cover Mounting, 6-32, .460-IN LG 
Retainer Ring for screw (8) 

Cover, 18-IN (For bottom with feet) 

Screw, 4-40 (Includes nut and washer) 
Screw, Mach, 6-32, .312-IN LG, PAN HD 
Panel, Rear, RF Section 
Heat Sink, Ti-ansistor 
Lock Foot, Lower Left 




28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



Manufacturer’s 
Part Number 



5020-8940 
2360-0332 
5040-7221 
5040-7201 
85660-20207 
85660-00048 
2360-0196 
0570-1171 
0510-0043 
5060-9847 
1251-2942 
2360-0115 
85660-0001 1 
85660-20061 
5020-8938 
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RF SECTION 





HP Part 
Number 




5001- 

5060 

5060 

5040 

5020 

5040 

5060 

85660 



0439 

9835 

9912 

7221 

8938 

7201 

9847 

20084 



Description 



Trim Strip, Front Frame, Side 
Cover, 18-IN (For top and bottom w/o feet) 
Cover, 18-IN, Side, Perforated 
Foot, Rear 

Lock Foot, Lower Left 
Foot, Bottom 

Cover, 18-IN (For bottom with feet) 

Frame, Front, RF Section 





28480 

28480 

28480 




Manufacturer’s 
Part Number 



5001-0439 

5060-9835 

5060-9912 

5040-7221 

5020-8938 

5040-7201 

5060-9847 

85660-20084 



FIGURE 3. RF SECTION PARTS IDENTIFICATION, RIGHT SIDE VIEW 
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RF SECTION 



o I 



I o 








HP Part 
Number 




5040 

2680 

5060 

5060 

5060 

5040 

5001 

85660 

5040 

5060 

5040 

85660 

5020 

2200 



7221 

0172 

9835 

9804 

9937 

7219 . 
0439 
20084 
7201 
9847 

7220 
00048 
8940 
0770 



Description 



Foot, Rear 

Screw, 10-32, .375 IN LG, FH 

Cover, 1 8-IN (For top and bottom w/o feet) 

Strap Handle Assembly, 18-IN 

Cover, 18-IN, Side, Perforated 

Cover, Strap Handle, Front 

THm Strip, Front Frame, Side 

Frame, Front, RF Section 

Foot, Bottom 

Cover, 18-IN (For bottom with feet) 

Cover, Strap Handle, Rear 

Housing Grill, Side, Fan 

Lock Foot, Lower Right 

Screw, Mach, 4-40, .188-IN LG, 100 DEG FH 



I FIGURE 4. RF SECTION PARTS IDENTIFICATION, LEF SIDE VIEW 
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RF SECTION 




FIGURES. RF SECTION PARTS IDENTIFICATION, BOnOM VIEW (10F2) 
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RF SECTION 



Item 


HP Part 
Number 


B 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


1 


2360-0115 




Screw, Mach, 6-32, .312-IN LG, PAN HD 




2360-0115 




85660-20085 




Frame, Rear, RF Section 




85660-20085 




85660-00075 


1 


Cover, Plastic, Regulator 


28480 


85660-00075 




86701-00028 




Spring, Flat (For cover (3)) 


28480 


86701-00028 




85660-00044 




Housing, Fan, Bottom 


28480 


85660-00044 




86701-20005 




Guide, PC Board, Regulator 


28480 


86701-20005 




2510-0195 




Screw, 8-32, .375-IN LG, 100 DEG FH 


28480 


2510-0195 


8 


85660-00074 




Cover, Controller 


28480 


85660-00074 


9 


85660-20099 


1 


Strut, Corner, 18-IN 


28480 


85660-20099 


10 


86701-20006 


2 


Guide, PC Board, Regulator 


28480 


86701-20006 


11 


2360-0331 


6 


Screw, Mach, 6-32, .25-IN LG, PAN HD 


28480 


2360-0331 


12 


2200-0103 


2 


Screw, Mach, 4-40, .35-IN LG, PAN HD 


28480 


2200-0103 


13 


85660-20100 


5 


Extractor, PC Board 




85660-20100 


14 


2360-0111 


0 


Screw, Mach, 6-32, .188-IN LG, PAN HD 


A 


2360-01 1 1 


15 


1520-0205 




Mount, Isolation (For A22) 


^BlfTSy 


1520-0205 


16 


85660-00002 




Divider, Processor 


28480 


85660-00002 


17 


85660-00026 




Shock Mount, Bottom (For A22) 


28480 


85660-00026 


18 


2200-0103 




Screw, Mach, 4-40, .25-IN LG, PAN HD 


28480 


2200-0103 


19 


2360-0333 


8 


Screw, Mach, 6-32, .25-IN LG, 100 DEG FH 


28480 


2360-0333 


20 


0400-0009 


9 


Grommet, Round, .125-IN ID, .25-IN OD 


28480 


0400-0009 


21 


85660-60100 


9 


Screw, Mach, 4-40, .312-IN LG, PAN HD 
(Includes washer) 


28480 


85660-60100 


22 


2200-0105 


4 


Screw, Mach, 4-40, .312-IN LG, 82 DEG FH 


28480 


2200-0105 


23 


2510-0192 


6 


Screw, 8-32. .25-IN LG, 100 DEG FH 


28480 


2510-0192 


24 


2360-0116 


5 


Screw, Mach, 6-32, .312-IN LG, 82 DEG FH 


28480 


2360-01 16 


25 


85660-20084 


4 


Frame, Front, RF Section 


28480 


85660-20084 


26 


2360-01 17 


6 


Screw, Mach, 6-32, .375-IN LG, PAN HD 


28480 


2360-01 17 


27 


3050-0227 


3 


Washer, Flat, No. 6, .149-IN (For screw (26)) 


28480 


3050-0227 


28 


85660-00001 


3 


Divider, Center 


28480 


85660-00001 


29 


2360-0116 


5 


Screw, Mach, 6-32, .312-IN LG, 82 DEG FH 


28480 


2360-0116 


30 


1400-0053 


4 


Clamp, Cable, Nylon, .172-IN DIA, .375-IN WIDE 


28480 


1400-0053 


31 


0520-0137 


3 


Screw, Mach, 2-56, .75-IN LG, PAN HD 


28480 


0520-0137 


32 


2190-0890 


1 


Washer, Lock, HLCL, No. 2 (For screw (31)) 


28480 


2190-0890 


33 


2200-0145 


2 


Screw, Mach, 4-40, .438-IN LG, PAN HD 


28480 


2200-0145 


34 


2190-0003 


8 


Washer, Lock, HLCL, No. 4 (For screw (33)) 


28480 


2190-0003 


35 


3050-0105 


6 


Washer, Flat, No. 4 (For screw (33)) 


28480 


3050-0105 


36 


85660-00021 


7 


Cover, Microcircuit Mount 


28480 


85660-00021 


37 


85660-00015 


9 


Main Bracket, RF Module 


28480 


85660-00015 


38 


2360-0115 


4 


Screw, Mach, 6-32, .312-IN LG, PAN HD 


28480 


2360-0115 


39 


85660-00022 


8 


Cover, PC Board, RF Module 


28480 


85660-00022 


40 


0400-0009 


9 


Grommet, Round, .125-IN ID, .25-IN OD 


28480 


0400-0009 


41 


85660-00007 


9 


Chassis, RF Module 


28480 


85660-00007 


42 


0400-0219 


3 


Grommet, Round, .5-IN ID, .093-IN Wide 


28480 


0400-0219 


43 


2200-0105 


4 


Screw, Mach, 4-40, .312-IN LG, PAN HD 


28480 


2200-0105 


44 


85660-60100 


9 


Screw, Mach, 4-40, .312-IN LG, PAN HD 
(Includes washer) 


28480 


85660-60100 


45 


5020-8837 


6 


Strut, Corner, 18-IN 


28480 


5020-8837 


46 


2360-0197 


2 


Screw, Mach, 6-32, .375-IN LG. PAN HD 


28480 


2360-0197 


47 


2190-0006 


1 


Washer, Lock, HLCL, No. 6 (For screw (46)) 


28480 


2190-0006 


48 


3050-0227 




Washer, Flat, No. 6 (For screw (46)) 


28480 


3050-0227 


49 


2420-0002 




Nut, Hex, 6-32 Thread (For screw (46)) 


28480 


2420-0002 


50 


85660-00013 


H 


Support, PC Board, Rectifier 


28480 


85660-00013 


51 


86701-00016 


y 


Support, Capacitor 


28480 


86701-00016 




FIGURE 5. RF SECTION PARTS IDENTIFICATION, BOHOM VIEWi(2 OF 2) 
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RF SECTION 




FIGURE 6. RF SECTION PARTS IDENTIFICATION, TOP VIEW (1 OF 2) 
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RF SECTION 



Item 


HP Part 
Number 


C 

D 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


1 


2510-0195 


9 


Screw, 8-32, .375-lN LG, 100 DEG FH 


28480 


2510-0195 


2 


2680-0129 


8 


Screw, Mach, 10-21, .312-IN LG, PAN HD 


28480 


2680-0129 


3 


2190-0011 


8 


Washer, Lock, Internal Tooth (For screw (2)) 


28480 


2190-0011 


4 


2200-0153 


2 


Screw, Mach, 4-40, .875-IN LG, PAN HD 


28480 


2200-0153 


5 


3050-0105 


6 


Washer, Flat, No. 4 (For screw (4)) 


28480 


3050-0105 


6 


2360-0197 


2 


Screw, Mach, 6-32, .375-IN LG, PAN HD 


28480 


2360-0197 


7 


2190-0006 


1 


Washer, Lock, HLCL, No. 6 (For screw (6)) 


28480 


2190-0006 


8 


3050-0227 


3 


Washer, Flat, No. 6 (For screw (6) 


28480 


3050-0227 


9 


2420-0002 


6 


Nut, Hex, 6-32 Thread (For screw (6)) 


28480 


2420-0002 


10 


85660-20098 


0 


Strut, Corner, 18-IN 


28480 


85660-20098 


11 


2360-0113 


2 


Screw, Mach, 6-32, .25-IN LG, PAN HD 


28480 


2360-0113 


12 


2200-0105 


4 


Screw, Mach, 4-40, .312-IN LG, PAN HD 


28480 


2200-0105 


13 


2360-0017 


5 


Screw, Mach, 6-32, .375-IN LG, PAN HD 


28480 


2360-00017 


14 


2510-0192 


6 


Screw, 8-32, .25-IN LG, 100 DEG FH 


28480 


2510-0192 


15 


2360-0116 


5 


Screw, Mach, 6-32, .312-IN LG, 82 DEG FH 


28480 


2360-0116 


16 


85660-00019 


3 


Mount, Attenuator 


28480 


85660-00019 


17 


5020-0137 


3 


Screw, Mach, 2-56, .75-IN LG, PAN HD 


28480 


5020-0137 


18 


2190-0680 


7 


Washer, Lock, HLCL, No. 2 (For screw (17)) 


28480 


2190-0680 


19 


85660-20072 


0 


Mount, Microcircuit 


28480 


85660-20072 


20 


2360-0119 


8 


Screw, Mach, 6-32, .438-IN LG, PAN HD 


28480 


2360-0119 


21 


85660-00033 


1 


Insulator, PC Board, Plastic 


28480 


85660-00033 


22 


1600-0367 


7 


Metal Lock Link, Stainless Steel 


28480 


1600-0367 


23 


2360-0330 


5 


Screw, Mach, 6-32, .188-IN LG, PAN HD 


28480 


2360-0330 


24 


5020-8837 


6 


Strut, Corner, 18-IN 


28480 


5020-8837 


25 


0570-0034 


9 


Screw, Mach, 4-40, .25-IN LG, RND HD, Plastic 


28480 


0570-0034 


26 


2360-0115 


4 


Screw, Mach, 6-32, .312-IN LG, PAN HD 


28480 


2360-0115 


27 


85660-00045 


5 


Housing, Fan, Top 


28480 


85660-00045 


28 


2360-0268 


8 


Lug, Terminal, Ground 


28480 


2360-0268 


29 


1400-0907 


7 


Clamp, Wire 


05683 


3/16-HFR 


30 


2190-0003 


8 


Washer, Lock, HLCL, No. 4 (For screw (4)) 


28480 


2190-0003 



FIGURE 6. RF SECTION PARTS IDENTIFICATION, TOP VIEW (2 OF 2) 
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RF SECTION 




Description 




5041-0706 


6 


Key, 




5041-0712 


4 


Key, 


r Mxii* 1 

L_LJ 


5041-0938 


6 


Key, 


f 

[swcmJ 


5041-0716 


8 


Key, 


Q 


5041-0692 


9 


Key, 


Q 


5041-0717 


9 


Key, 


(3 


5041-0698 


5 


Key, 


j 





0370-2992 

5041-0725 

5041-0673 

5041-0674 

5041-0751 

5041-0748 

5041-0752 



Knob, Round, RPG, Data Control 






Key, 


^ unto j 


Key, 


1 CCMTCR 

1 FRCOUENCy 


Key, 


1 fREQUENCY 

1 SMN 


Key, 


0 . 


Key, 


0 


Key, 


0 



28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



Manufacturer’s 
Part Number 



5041-0706 

5041-0712 

5041-0938 

5041-0716 

5041-0692 

5041-0717 

5041-0698 

0370-2992 

5041-0725 

5041-0673 

5041-0674 

5041-0751 

5041-0748 

5041-0752 



FIGURE?. RFSECTION PARTS IDENTIFICATION, FRONT PANEL{1 0F3) 
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RF SECTION 




HP Part 
Number 



5041-0749 

5041-0753 

5041-0727 

5041-0750 

5041-0728 

5041-0729 

5041-0828 

5041-0730 

5041-0757 

5041-0827 

5041-0755 

5041-0826 

5041-0754 

5041-0669 

5041-0675 8 

5041-0668 9 

5041-0756 6 

85660-00058 0 

5041-0937 5 

5041-0917 1 

5041-0715 
5041-0714 
5041-0724 
5041-0711 
5041-0723 
5041-0710 
5041-0775 
5041-0709 
5041-0095 
5041-0726 
5041-0708 

5041-0707 
85660-00032 



Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


R 

Key, V J 


28480 


5041-0749 


Key, Q 


28480 


5041-0753 




28480 


5041-0727 


Key, Q 


28480 


5041-0750 


Key, LEJ 


28480 


5041-0728 


fsT] 

Key, liiJ 


28480 


5041-0729 


Key, 0 


28480 


5041-0828 


Key, 


28480 


5041-0730 


[ OACK 1 

Key, 


28480 


5041-0757 


Key, 0) 

Key, L ,'-J 

Key, O 


28480 


5041-0827 


28480 


5041-0755 


28480 


5041-0826 


Key, 0 


28480 


5041-0754 


Kev. © 


28480 


5041-0669 


REFEREMCE 

LEVEL 


28480 


5041-0675 




S1MT 

Key, 


28480 


5041-0668 


Key. © © 


28480 


5041-0756 


Peinel, Dress, Lower Front 


28480 


85660-00058 


( SIGN»1. 1 

Key, lifLI 


28480 


5041-0937 


f MESEl 1 

Key, 


28480 


5041-0917 


f MKB- 1 

Key, 


28480 


5041-0715 


Key, 


28480 


5041-0714 


|g^ 


28480 


5041-0724 


Key, E3 


28480 


5041-0711 


Key, ® 


28480 


5041-0723 


Key, S 


28480 


5041-0710 


Key, Q 


28480 


5041-0775 


Key, ® 


28480 


5041-0709 


Key, CED 


28480 


5041-0095 


Key, 0 


28480 


5041-0726 


r VIOEO 1 

Key, LEJ 


28480 


5041-0708 


Key, I5D 


28480 


5041-0707 


Panel, Dress, Upper Front, RF Section 


28480 


85660-00032 



FIGURE 7. RF SECTION PARTS IDENTIFICATION, FRONT PANEL {2 OF 3) 
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RF SECTION 



A5A1* O A5A2* 

(KEYBOARD) (14 PLACES) (RPG) 



A5A1P1* 



A5A1JV 




(3 PLACES) 



A5DS3* gfk A5DS2* A5SW1* A5DS1* 

(INSTR " (INSTR (LINE) (STANDBY) 

CHECK II) (3 PLACES) CHECK I) 



*REFERTO INDIVIDUALTABS FOR PART NUMBERS. 



Item 


HP Part 
Number 


C 

D 


Description 


Mfr. 

Code 


Manufacturer’s 
Part Number 


1 


2200-0103 


2 


Screw, Mach, 4-40, .24-IN LG, PAN HD 


28480 


2200-0103 




85680-40004 


4 


Mount, LED (For INSTR CHECK LEDs) 


28480 


85680-40004 




85660-00056 


8 


Panel, Sub, Lower Front 


28480 


85660-00056 




0510-1148 


2 


Retainer, Push-On (To attach dress panels) 


28480 


0510-1148 


mm 


85680-20125 


8 


Bezel, Front, RF Section 


28480 


85680-20125 




FIGURE 7. RF SECTION PARTS IDENTIFICATION, FRONT PAN EL (3 OF 3) 
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RF SECTION 




A6J3 

RF INPUT 




O 



Item 


HP Part 
Number 


c 

D 


Description 


Mfr. 

Code 


Manufacturer’ 
Part Number 


A6J3 


86290-60005 




Connector Assembly (Type N) 




86290-60005 


1 


1250-1577 




Body: RF Connector (Type N) 




131-150 


2 


1250-0915 




Contact: RF Connector (Type N) 




131-149 


3 


5040-0306 




Insulator 




5040-0306 


4 


08555-20093 




Center Conductor 


28480 


08555-20093 


5 


08555-20094 




Body: Bulkhead 


28480 


08555-20094 


6 


08761-2027 




Insulator 


28480 


08761-2027 


7 


2190-0104 




Washer: Lock 0.439-IN ID 


28480 


2190-0104 


8 


2950-0132 


6 


Nut: Hex 7/16-28 


28480 


2950-0132 



FIGURES. RF INPUT CONNECTOR, PARTS IDENTIFICATION 
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TROUBLESHOOTING AND REPAIR MANUAL 
VOLUMES 






8566B/8568B SPECTRUM ANALYZER 
IF-DISPLAY SECTION 



SERIAL NUMBERS 

This manual applies directly to IF-Display sections 
with serial numbers prefixed 2403A. 



COPYRIGHT © HEWLETT-PACKARD COMPANY, 1984 
1212 VALLEY HOUSE DRIVE, ROHNERT PARK, CALIFORNIA, 94928, U.S.A. 



MANUAL PART NUMBER 
HP8566B: 08566-90042 
HP 8568B; 08568-90043 



MICROFICHE PART NUMBER 
HP 8566B: 08566-90048 
HP 8568B: 08568-90048 



Printed: Decembfj.^98.^ 



SAFETY SYMBOLS 



The following safety symbols are used throughout this manual and in the instrument. Familiarize 
yourself with each of the symbols and its meaning before operating this instrument. 

Instruction manual symbol. The instrument will be marked with this symbol 
when it is necessary for the user to refer to the instruction manual in order to 
protect the instrument against damage. Location of pertinent information 
within the manual is indicated by use of this symbol in the table of contents. 

Indicates dangerous voltages are present. Be extremely careful. 



The CAUTION sign denotes a hazard. It calls attention to a procedure which, if 
not correctly performed or adhered to, could result in damage to or destruction 
of the instrument. Do not proceed beyond a CAUTION sign until the indicated 
conditions are fully understood and met. 

The WARNING sign denotes a hazard. It calls attention to a procedure which, 
if not correctly performed or adhered to, could result in injury or loss of life. 
Do not proceed beyond a WARNING sign until the indicated conditions are 
fully understood and met. 



GENERAL SAFETY CONSIDERATIONS 

j^^WARNINGj 

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been 
properly grounded through the protective conductor of the ac power cable 
to a socket outlet provided with protective earth contact. Any interruption of 
the protective (grounding) conductor, inside or outside the instrument, or 
disconnection of the protective earth terminal can result in personal injury. 

^RNING I 

There are voltages at many points in the instrument which can, if contacted, 
cause personal injury. Be extremely careful. Any adjustments or service pro- 
cedures that require operation of the instrument with protective covers 
removed should be performed only by trained service personnel. 



CAUTION 



BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary 
power circuitry has been adapted to the voltage of the ac power source. 
Failure to set the ac power input to the correct voltage could cause damage 
to the instrument when the ac power cable is plugged in. 





VOLUME 2 



CONTENTS 

MAJOR TAB CONTENTS 

IF-Display Section 

Genenl Infonnition General information on manual contents, instrument storage and ship* 

ment 

Signature Analysis 

An explanation of the use of Signature Analysis diagrams for digi- 
tal troubleshooting. 

IF Overall Block Diagram Mnemonic Table, Instrument Bus Pin Connection Table, and Overall 

IF Block Diagram. 

A1 Display Section 

Block Diagram A1 Display Section Troubleshooting information. Block Diagram, and 

A1 A1 through AIAIO service sheets. 

A3 Digital Storage 

Troubleshooting A3 Digital Storage Troubleshooting information, Block Diagram, 

and A3A1 throu^ A3A10 service sheete. 

A4 IF Section 

Troubleshooting A4 Section Block Diagram, and A4A1 through A4A10 service sheets. 

General Parts Listing Replaceable parts information and parts identification figures. 

Major Assembly and 

Component Locations Major assembly identification figure. 



IF-DISPLAY SECTION 



IF SECTION 
SERVICE 



INTRODUCTION 

This volume of the Troubleshooting and Repair 
Manual contains information for the troubleshoot- 
ing and repair of the IF-Display Section of the instru- 
ment. This information is combined in service sheets 
and indexed with tabs for quick reference. General 
or overall service information for the instrument is 
contained in Volume 1 of this manual. 



SERVICE SHEETS 

The service sheets in each volume of this manual are 
organized in alpha-numeric order and are indexed 
with tabs to make it easy to locate a specific service 
sheet. Each of the service sheets contain the follow- 
ing information: 

Circuit Description (where practical) 
Tfoubleshooting Hints (where practical) 
Replaceable Parts List 
Block Diagram (where practical) 

Component Location lUustration 
Schematic Diagram 



Also included, where applicable, are Signature Anal- 
ysis Diagrams for troubleshooting digital circuits. 



REPAIR PROCEDURES 

Repair procedures are included for use in removing 
and replacing assemblies for repair. They are located 
in the following sections: 

Front-Panel LED Replacement 

Tab: A1 A1 Keyboard, A1 A2 Z Axis Amplifier 

Front Panel Removal and Repair 

Tab: AlAl Keyboard, A1 A2 Z Axis Amplifier 

CRT Replacement 

Tab: A1 A3 High Voltage Regulator 



IF-Display Section Internal Fuse Replacement 
Tab: A1A6 ± 15V Regulator 



MAJOR ASSEMBLY AND COMPONENT 
LOCATIONS 

Major assembly and component location illustra- 
tions for the IF Section are located at the rear of this 
volume. 



TROUBLESHOOTING 

Tfoubleshooting information for the IF Section is 
divided into three levels as follows: 

Instrument Level 

Signature Analysis Description 

Section Level 

IF Overall Block Diagram 
A1 Display Section Block Diagram 
A3 Digital Storage Tfoubleshooting 
A4 IF Section Troubleshooting 

Assembly Level 

Most assemblies have troubleshooting hints 
immediately following their circuit descriptions. 
Troubleshooting information is also located on 
assembly-level block diagrams, notes, and sche- 
matics. 

All assemblies are indexed by tab except for the ones 
listed in Table 1 at the end of this section. Table 
1 lists the index tabs where these assemblies can be 
found. 



SIGNATURE ANALYSIS 

This instrument has been designed to incorporate sig- 
nature analysis. In the appropriate sections, signa- 
ture analysis diagrams are included. For an explana- 
tion of the use of these diagrams, refer to the 
Signature Analysis Description Tab. 
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I F-DISPLAY SECTION 



STORAGE AND SHIPMENT 
Environment 

The instrument may be stored or shipped in environ- 
ments within the following limits: 



Temperature -40'’Cto +75“C 

Humidity 5% to 90% at 0° to 40°C 

Altitude Up to 15,240 meters 

(50,000 feet) 



The instrument should be protected from tempera- 
ture extremes which might cause condensation within 
the instrument. 

Original Packaging 

It is recommended that the original factory packag- 
ing materials be retained for use when shipping the 
instrument. If original packaging material cannot be 
retained, packaging materials identical to those used 
in factory packaging are available through Hewlett- 
Packard offices. Part numbers and descriptions of 
the packaging materials are listed in Figure 1 . 

The combined weight of the two instrument sections 
is approximately 50 kg (1 12 lbs). Because of the 
weight involved, do not package the instrument sec- 
tions fastened together as one unit. The instrument 
sections must be separated and packaged in separate 
containers. The Quantity of packaging materials in 
Figure 1 is for only one instrument section. 

If the instrument is being returned to Hewlett- 
Packard for servicing, attach a tag to each carton 



indicating the type of service required, return 
address, model number, and full serial number. For 
your convenience, a supply of tags is included at the 
end of this section. Also, mark each container 
FRAGILE to assure careful handling. In any corre- 
spondence, refer to the instrument by model number 
and full serial number. 

Other Packaging 

If it is necessary to use packaging materials other 
than the type used in original factory packaging, the 
following general instructions should be followed. 

a. Separate the two instrument sections and v/rap 
each in heavy paper or plastic. 

b. Place the instrument sections in separate con- 
tainers with 8 to 10 cm (3 to 4 inches) of shock- 
absorbing material around all sides to provide 
firm cushioning and prevent movement inside 
the container. Protect front panels with card- 
board. Double- wall corrugated cartons of 125 
kg (275 lb) bursting strength are sufficient for 
shipping containers. 

c. Seal each container securely and, if shipping to 
a Hewlett-Packard office or service center, 
attach a tag to each container indicating the 
type of service required, return address, model 
number, and full serial number. For your con- 
venience, a supply of tags is included at the end 
of this section. 

d. Mark each container FRAGILE to assure care- 
ful handling. 



TABLE 1 . ASSEMBLY LOCATIONS 



Assembly 


Tab Location 


AlTl 


A1 A8 Rectifier, Block Diagram 
and 

General Parts Listing, Table 4 


AlVl 


A1A3 High Voltage Regulator, Block Diagram 
and 

General Parts Listing, Table 4 


AlAll 


A1 A3 High Voltage Regulator, Block Diagram 
and 

General Parts Listing, Table 4 


A2 


Not Assigned 
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FIGURE 1. PACKAGING FOR SHIPMENT USING FACTORY PACKAGING MATERIALS 
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IF-DISPLAY SECTION 



SIGNATURE ANALYSIS 
GENERAL DESCRIPTION 



This instrument has been designed to incorporate signature analysis. Troubleshooting the instrument using 
signature analysis requires the use of an HP Model 5005A, 5005B, or 5006B Signature Analyzer. The signature 
analyzer is a service tool that receives signals via a probe from the circuit under test and displays the result in the 
form of a digital signature that corresponds to specific data nodes in the circuit under test. For a complete 
description of signature analyzer operation, refer to the HP 5005A, 5005B, or 5006B Signature Analyzer Oper- 
ating and Service Manual. 

When it is possible to troubleshoot a circuit using signature analysis, a diagram of correct signatures is included 
with the service sheets for that assembly. The following diagram is included as a guide for the use of signature 
analysis diagrams. 

The A3 Digital Storage section makes extensive use of signature analysis. Since the assemblies are very iriterac- 
tive, troubleshooting should be done on this section as a whole. Special test programs that exercise the circuits 
under test are used by the A3 section Signature Analysis. An explanation of these test prograins is included in 
the “A3 Digital Storage Tfoubleshooting” tab uner the title “Digital Storage Signature Analysis/CRT Display 
Test Programs.” Refer to the orange A3 Digital Storage tab for an explanation of the signature analysis trouble- 
shooting strategy. 



Signature Analysis Description 
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Mnemonic 



18.4MHZ LO 

IMHZ 

21.4MHZ 

3MHZ 

A LOG 

A0-A11 

A10dB 

A20dB 

A2dB 

A4dB 

A8dB 

ADR0 

ADR3 

AUX BLANK 

AUXZ 

AVdB 

BLOG 

B0-B11 

BL0-BL6 

BLINK 

BRIGHT 

BS 

BW5 

BW63 

BW68 

BW7 

CE 

CHAR 

CLK 

CRT DSBL 

AX 

AY 

DIM 

DOTEN 

F0-F1I 

FC0-FC3 

FREQ ZERO 

FS 

FSOUT 

FSZ 

HLDX 

HLDY 

HOLD 

HSWP 

ICLK 

INSELA 

INSELB 

INTG 

INTR 

IOB0 

IOB15 

IOC 

KS0-KS3 

L0-L7 

LADC 

LBLANK 

LCLK 

LCLRSA 

LDCHAR 

LDEXP 

LDMEN 

LDMAR 

LDMDR 



Description 



18.4 MHz Local Oscillator Signal 
1 MHz ADC Clock 

21.4 MHz IF Signal 
3 MHz IF Signal 
Log Expand Control 
Accumulator Bus Bits 0 through 1 1 
Attenuation Controls 



Instrument Bus Address Bits 0 through 3 

Auxiliary Blanking Output 
Auxiliary Z Axis Output 
Attenuation Control 
Log Expand Control 

Digital Storage Bus Data Bits 0 through 1 1 
Branch Length Bus Bits 0 through 6 
Blink CRT Display Control 
Bright CRT Display Control 
Block Switch Control 
Bandwidth Controls 



Memory Chip Enable 

Character Mode Display Control 

8 MHz System Clock 

CRT Disable Control 

Delta X Position 

Delta Y Position 

Dim CRT Display Control 

Dot Enable 

Function Bus Bits 0 through 1 1 

Data Manipulator Function Control Bits 0 thru 3 

Frequency Zero Control 

Fast Sweep Mode 

Fast Sweep Output 

Fast Sweep Z Ajds 

Hold X Position (Sample and Hold Control) 

Hold Y Position (Sample and Hold Control) 

Ti-ack and Hold Control 

HIGH = Sweeping 

Indicator Clock (Front-Panel LEDs) 

Input Selection Bit A 
Input Selection Bit B 
Integrator Control 
Interrupt 

Instrument Bus Data Bits 0 through 15 

I/O Port Input/Output Control 
Constant Selection Bits 0 through 3 
Link State Bus Bits 0 through 7 
LOW = Enable ADC Output 
LOW = Blanking Control 
Inverted CLK 

LOW = Clear Stroke Address 
Load Character Register 
Load Expand Register 
Data Manipulator Output Enable 
Load Memory Address Register 
Load Memory Data Register 



Mnemonic 



LDRMP 

LDSR 

LDX 

LDY 

LFSEN 

LG10 

LG20 

LGCLK 

LGX 

LGY 

LINCRSA 

LINTG 

LL 

LLGBLANK 

LLL 

LMEMEN 

LOG/LIN 

LQ 

LROMEN 

LRSTO 

LRTN 

LRTRC 

LTIO 

LTON 

LTSTA 

LTSTB 

LWRITE 

LZERO 

MA0-MA11 

NS0-NS7 

OS10 

OS20-1 

OS2&-2 

PENLIFT 

POS 

PS0-PS3 

QS0-QS3 

R0-R11 

RBWA 

RBWB 

RBWC 

RBWD 

RECCAL 

REC ZERO 

RM0-RM2 

RSEN 

RSHS 

S0-S11 

S0-S7 

SG10 

SG20-1 

SG20-2 

SMPL 

STROK8 

SWITCH 

VBWA 

VBWB 

VBWC 

VBWD 

VIDEO 

X 

Y 

Z 



Description 



Load Ramp Register 
LOW = Digital Storage Ready 
Load X Position Register 
Load Y Position Register 
LOW = Fast Sweep Enable 
Linear Gain Controls 

200 kHz Line Generator Clock 
Line Generator Horizontal Signal 
Line Generator Vertical Signal 
Increment Stroke Address 
LOW = Integrator Control 
Long Line 

LOW = Line Generator Blanking Control 

LOW = Long Line 

LOW = Enable Memory Output 

Log/Linear Control 

LOW = Selected Qualifier 

LOW = ROM Enable 

LOW = Reset Ifigger Occurred 

LOW = Enable Interrupt Return 

LOW = Retrace Signal 

LOW = IF-Display Section I/O Strobe 

LOW = Tlirn On 

LOW = Input Test A Data 

LOW = Input Test B Data 

Memory Write Control 

Output of Zero Check on ALU Result 

Memory Address Bus Bits 0 through 1 1 

Next State Bus Bits 0 through 7 

Offset Gain Controls 



Recorder PENLIFT Control 
Sign of ALU Results 
I/O Port Selection Bits 0 through 3 
Qualifier Selection Bits 0 through 3 
Ram Bus Bits 0 through 1 1 
Resolution Bandwidth Controls 



Recorder Calibrate 
Recorder Zero 

Ram Register Select Bits 0 through 2 
Reset Peak Detectors Enable 
Reset High Sweep 
Source Bus Bits 0 through 1 1 
State Bus Bits 0 through 7 
Step Gain Controls 



Sample 

Stroke 8 of Current Character 
Up/Down Converter Control 
Video Bandwidth Controls 



Video Signal 

Horizontal Signal to CRT 
Vertical Signal to CRT 
Intensity Signal to CRT 
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TABLE 2. 50-WIRE INSTRUMENT BUS PIN CONNECTION TABLE FOR IF-DISPLAY SECTION 



Pin 


Signal 


Description 


1 


GND 


Ground 


2 


NC 


No Connection 


3 


IOB0 \ 






4 


lOBl 






5 


IOB2 






6 


IOB3 






7 


IOB4 






8 


IOB5 






9 


IOB6 






10 

11 


IOB7 \ 
TOR8 / 


Instrument Bus Data Bits 0-15 


12 


IOB9 


f 




13 


lOBlO 






14 


lOBll 






15 


IOB12 






16 


IOB13 






17 


IOB14 






18 


IOB15^ 






19 


NC 


No Connection 


20 


NC 


No Connection 


21 


NC 


No Connection 


22 


HPON 


HIGH = IF-Display Section Power ON 


23 


ADR0 






24 


ADRl 






25 


ADR2 


Instrument Bus Address Bits 0-4 


26 


ADR3 






27 


ADR4 J 






28 


ADR5 


Address Bit 5 not used 


29 


NC 


No Connection 


30 


NC 


No Connection 


31 


KR8 ] 






32 


KR9 




Key Rows 8-11 


33 


KRIO 




34 


KRll 






35 


KC0 ^ 






36 


KCl 






37 


KC2 






38 

39 


KC3 

KC4 




Key Columns 0 — 7 


40 


KC5 






41 


KC6 






42 


KC7 






43 


LSTP 


LOW = Stop Processor 


44 


HSWP 


HIGH = Sweeping 


45 


LSRQ 


LOW = Service Request 


46 


LDSR 


LOW = Digital Storage Ready 


47 


LBIO 


LOW = RF Section I/O Strobe 


48 


GND 


Ground 


49 


LTIO 


LOW = IF-Display Section I/O Strobe 


50 


GND 


Ground 






2 IF Overall Block Diagram 
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DISPLAY TROUBLESHOOTING 



The Display system consists of four sections: 

• Input section: A3A8 Analog-Digital Converter and A3A9 Track and Hold. 

• Processor section: A3A4 Memory, A3A5 Data Manipulator, A3A6 Main Control, and A3A7 Interface. 

• CRT Driver section: A3A1 Trigger, A3A2 Intensity Control, and A3A3 Line Generator. 

• CRT AmpUfier section: A1A2 Z Axis Amplifier, A1A4/A5 X/Y Deflection Amplifier, and A1A3 HV 
Regulator. 

Isolation of a malfunction to one of the above sections is done with the use of rear-panel display outputs and the 
internal test programs. 

If the left INSTR CHECK LED is on, a failure has probably occurred in Digital Storage. Refer to the A3 
Digital Storage Troubleshooting notes for the correct troubleshooting procedure. 

The following paragraphs briefly describe the failure modes and appropriate places to begin the troubleshoot- 
ing. 

Characters Only 

If only the characters on the CRT display are affected, the problem most likely exists on the A3A4 Memory. 
Perform the character ROM check on the SA Diagram. 

Graticule and Characters Only 



If the graticule and characters are incorrect, but the video information appears to be correct, suspect the System 
ROMs on A3A6 first. Also the “long POP” test of the RF Section memory should be performed. Refer to the 
Digital Storage Troubleshooting notes for more information. 

Video (Signal) Only 

If only the video information is incorrect, suspect A4 IF Section, A3A8, or A3A9. To eUminate the IF, connect 
the rear-panel SWEEP and VIDEO RECORDER OUTPUTS to an osciUoscope. If the video is correct, then 
either A3 A8 or A3 A9 is defective. 

Remove cable 0 from A3A9J1. Then jumper A3A8TP1 to A3A9TP3 and push Instrument Preset. This substi- 
tutes the sweep ramp for the video input. The CRT display is similar to Figure 7 in the A3A8 tab. If the ramp is 
incorrect, remove A3A9, jumper A3A8TP1 to A3A8TP6 and push Instrument Preset. The CRT display is the 
same as Figure 7 in the A3A8 tab. If the display is correct, the problem is in the A3A9 assembly. Refer to A3A9 
TVoubleshooting procedure. If ramp is incorrect, suspect ADC on A3A8. See the A3A8 Troubleshooting notes 
to verify this. 

Don’t rule out the sweep system, especially the ramp converter on A3A8, when troubleshooting video failures. 
Some ramp converter failures produce CRT displays that are similar to those caused by ADC failures. 




IF-DISPLAY SECTION 



All CRT Information Blank or Distorted 

Check X, Y, and Z DISPLAY OUTPUTS on rear panel. If these are correct, the fault is most likely with the X/ 
Y Deflection Amplifiers or Z Axis Amplifier. The following program, which places a dot at the center of the 
display, is helpful when troubleshooting the Deflection Amplifiers. It balances the voltages in both halves of the 
circuitry. Press Instrument Preset and key in the following: 



Blan k Trace A 

G3 Recorder Lower Left DSPLADRS 

OHz 

G3 Recorder Upper Right WRITE: 

1090 Hz Vector Comm and 

5 1 2 Hz X, Y coordinates 

5 12 Hz for center screen 

1092 Hz End of display 



If the X, Y, and Z DISPLAY OUTPUTS produce either distorted or no output. Digital Storage must be tested. 
Connect a jumper from A3A6TP3 to A3A6TP6 and push A3 ATS 1. The Digital Storage Test Pattern (Figuire 1 
of the A3 Digital Storage Troubleshooting tab) results. Refer to the Digital Storage li-oubleshooting procedures. 
If the test pattern is correct, start with the system ROMs check. 

If the test pattern is incorrect, verify operation of A3A3 Line Generator and A3A2 Intensity Control. Refer to 
the troubleshooting information included with the schematics. If A3A3 and A3A2 are working properly, then 
all of Digital Storage will have to be checked, starting with A3 A6. 

Whenever the display is blank, and the left INSTR CHECK LED is off, check the A1A6 ± 15V Regulator and 
A1A7 + lOOV, +5.2V Regulator. The power supply LEDs indicate the presence of voltage but not regulation. 
Verify operation of A3A2 Intensity Control and A1A2 Z Axis Amplifier. If these are all working properly, 
carefully examine the A1 A3 High Voltage Regulator assembly. 



2 A1 
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A1 A1 KEYBOARD, CIRCUIT DESCRIPTION 

A1 A1 Keyboard consists of three functional blocks: CRT Controls, Keyboard Switches, and Status Indicators. 

CRT Controls (A) 

The CRT Controls include the following front-panel potentiometers: 

• INTENSITY control R1 . Sets the level of the input to A1 A2 Z Axis Amplifier. 

• ALIGN screwdriver adjustment R8 . Sets the CRT trace to horizontal. 

• FOCUS screwdriver adjustment R2. Focuses the CRT trace. 

• FREQ ZERO screwdriver adjustment R3. For resolution bandwidths of 1 kHz or less, adjusts the fre- 
quency of the 18.4 MHz oscillator (A4A5 Step Gain) to precisely align the IF passband to 21.400 MHz. 

The front-panel STANDBY indicator, LED DS16, which is driven by the PWR DWN signal from A1A6 ± 15V 
Regulator, is activated when line power is applied while the power supply regulators are off. 

Keyboard Switches (B) 

The Keyboard Switches are a matrix of rows and columns connected to the RF Section keyboard by the 50-wire 
Instrument Bus W8. When a keyboard switch is activated, A15 Controller recognizes the switch and performs 
the indicated operation. 

Status Indicators (C) 

The Status Indicators, LEDs DSl through DS17, show the states of the various keyboard functions. A15 
Controller loads the latches U1 and U2 via the Instrument Bus W8. The latch address is decoded in A3A1 
THgger, which generates the ICLK strobe signal. 
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A1 A2 Z AXIS AMPLIFIER, CIRCUIT DESCRIPTION 



A1 A2 Z Axis Amplifier receives from A3A2 Intensity Control two signals for control of the CRT: a OV - 2V Z 
signal proportional to the CRT writing rate, and a blanking signal LBLANK. 

Amplifier (A) 

The Z signal, after attenuation by the front-panel INTENSITY potentiometer AlRl, drives the input stage Q9, 
QIO. This amplifier supplies a differential current output to the Focus Gate Amplifier and, through a Blanking 
Switch, to the Control Gate Amplifier. 

Blanking Switch (B) 

Control Gate Amplifier (C) 

The input to the Control Gate Amplifier is a virtual-ground, current-summing junction. Its output voltage is 
given by: 

V~Iq, R25 

where Iq, is the current in Q7, which is determined by the Z-axis input when LBLANK is high. When LBLANK 
is low, Q7 is off, and the output of the Control Gate Amplifier drops to a few volts, blanking the CRT 

Focus Gate Amplifier (D) 

The Focus Gate Amplifier suppUes a correction voltage to the FOCUS grid of the CRT to compensate for 
defocusing effects with varying intensity levels. The magnitude of this correction voltage is set by FOCUS 
GAIN potentiometer R30 and the front-panel FOCUS screwdriver adjustment A1R2. The output stage is 
identical to that of the Control Gate Amplifier except for the pulse response adjustments (HF GAIN potentiom- 
eter R22 and HF TRIM capacitor CIO in the Control Gate Amplifier). These components are fixed in the Focus 
Gate Amplifier. 

CRT Adjustments (E) 

The CRT Adjustments set the bias voltage for the various CRT functions. Each adjustment name is indicated 
on the schematic. 
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FRONT-PANEL LED REPLACEMENT 

1. Set instrument LINE switch to STANDBY. 

2. Loosen set screws in INTENSITY control and Video Trigger LEVEL control knobs 
^ and Q using a No. 2 alien wrench (HP Part Number 8710-0892) and remove 
knobs. 



FRONT PANEL VIEW 




3. Remove nut from INTENSITY control and from Video Trigger LEVEL control using 
a 5/ 16-inch wrench. 

4. Front panel is now loose. It may be necessary to pry front panel out slightly using a 
sharp instrument such as a knife blade along the edge of the panel. 

5. Front-panel LEDs are now accessible for replacement. Unsolder leads from rear of 
printed circuit board. Pull out LED and LED standoff with fingers. Insert new LED 
in standoff, then mount on board with negative (cathode) lead to square pad on 
printed circuit board. Refer to illustration on next page for idenification of LED leads. 



FIGURE 1 . FRONT-PANEL LED REPUCEMENT (1 OF 2) 
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FRONT-PANEL LED REPLACEMENT (Confd) 

6, The RECORDER pushbutton LEDs ^ , LOWER LEFT and UPPER RIGHT cannot 

be replaced as described in Step 5. To replace these LEDs, it is necessary to remove the 

pushbutton keys and the A1 A1 Keyboard: 

a. Remove key housing the defective LED by prying the key outward using a point- 
ed instrument such as a soldering aid. 

b. Remove sub-panel and AlAl Keyboard by removing the screws Q from the 
perimeter and prying forward if necessary with a pointed instrument. 

c. Unsolder the defective LED from the rear of the AlAl Keyboard. 

d. Loosen the leads from the printed circuit board using a soldering aid and push 
on the leads to force LED out of switch through the front of the panel. 

e. Insert new LED through the switch from the front of the panel so that leads 
extend through the printed circuit board at the rear of the Keyboard. Negative 
(cathode) lead goes to square pad on printed circuit board. 

f. Pull leads of LED with fingers or needle-nose pliers to ensure that LED is far 
enough inside of the switch to allow the key to be reinstalled. 

g. Solder LED leads to printed circuit board, trim excess lead length, and reassemble 
front panel. 



LED 

LEAD IDENTIFICATION SUB PANEL VIEW 



POSITIVE 

LEAD 

(ANODE) 





FIGURE 1. FRONT-PANEL LED REPLACEMENT (2 OF 2) 
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TABLE 1. A1A1, REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AlAl 


85662-6000 t 


1 


1 


KEYBOARD ASSEHBLY (INCLUDES U1 AND W9> 


20480 


85662-60001 




85662-60t29 


H 


1 


RESTORED 85662-60001 


28480 


85662-60129 


AlAtCl 


0160-4084 


8 


1 


CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A1A1DS1 


1990-0485 


5 


1 


LED-LAMP LU«-INT=800UCD IF=30MA-MAX 


28480 


5082-4984 


A1A1DS2 


1990-0487 


7 


17 


LED-LAMP LUM-INT*1MCD IF=20MA-«AX BUR=5V 


28480 


5082-4584 


A1 A1DS3 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 


28480 


5082-4504 


A1A1DS4 


1990-0487 


7 




LED-LAMP LUM-INT=1HCD IF=20MA-MAX BVR=5U 


28480 


5082-4534 


A1 A1DS5 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=^20MA-MAX BVR=5V 


28480 


5082-4584 


A1A1DS6 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 


28480 


5002-4584 


A1A1D87 


1990-0487 


7 




LED-LAMP LUM-1NT=1MCD IF=20MA-MAX BUR=5V 


20480 


5082-4584 


A1A1DS8 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5U 


28480 


5082-4584 


A1 AIDS? 


1990-0487 


7 




LED-LAMP LUM-1NT=1MCD IF-20MA-MAX BUR=»5V 


20480 


5002-4584 


AIAIDSIO 


1990-0487 


7 




LED-LAMP LUM-INT=>1MCD IF=20MA-MAX BVR=5V 


28480 


5082-4584 


AlAIDSn 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 


20480 


5082-4504 


AtAlDSia 


1990-0487 


7 




LED-LAMP LUM-INT=»lrtCD IF=20MA-MAX BVR=5V 


28480 


5082-4504 


A1 A1D813 


1990-0487 


7 




LED-LAMP LUM-INT-lMCD IF=20MA-MAX BUR=5V 


28480 


5082-4584 


A1A1DS14 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5U 


28480 


5032-4534 


A1 A1DS15 


1990-0487 


7 




LED-LAMP LUM-INT=1»1CD IF=20MA-MAX BUR=5V 


28400 


5082-4584 


A1A1DS16 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX B0R=5U 


28480 


5082-4584 


A1 A1DS17 


1990-0487 


7 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX BUR=5V 


28480 


5082-4584 


AlAtDSlB 


1990-0487 


7 




LED-LAMP LUM-INT=1«CD IF=20MA-MAX BUR=5V 


28480 


5082-4584 


A1A1J1 


1251-5269 


7 


1 


CONNECTOR 50-PIN M POST TYPE 


28480 


1251-5269 


AtAIQl 


1854-0404 


0 


2 


TRANSISTOR NPN 51 TO-IB PD=360MW 


2B480 


1854-0404 


A1 A1Q2 


1 854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


AIAIRI 


2100-3587 




1 


RESISTOR-VAR CONTROL CP 2K lOZ lOCW 


28480 


2100-3587 


At A1R2 


2100-2452 


6 


3 


RESISTOR-TRMR 25K 20X CCP TOP-ADJ 1-TRN 


01121 


FR253M 


A1A1R3 


2100-2452 


6 




RESISTOR-TRMR 25K 20% CCP TOP-ADJ 1-TRN 


01121 


FR253M 


A1 A1R4 


0698-3157 


3 


1 


RESISTOR 19. 6K 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


A1A1R5 


0757-0420 


3 


1 


RESISTOR 750 IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-751 -F 


A1A1R6 


0757-0442 


9 


2 


RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4- 1/0-TO-1OO2-F 


A1A1R7 


0757-0442 


9 




RESISTOR lOK IZ .125U F TC=0+-100 


24546 


C4-l/a-TO-1002-F 


AlAtRB 


2100-2452 


6 




RESISTOR-TRMR 25K 20X CCP TOP-ADJ 1-TRN 


01121 


FR253M 


A1A1R9 


0698-3444 


1 


3 


RESISTOR 316 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


At AIRIO 


0698-3161 


9 


2 


RESISTOR 38. 3K IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-3332-F 


AIAIRI 1 


0698-3161 


9 




RESISTOR 38. 3K IX .125M F TC=0+-100 


24546 


C4-1/8-T0-3832-F 


At A1R12 


2100-3647 


3 


1 


RESISTOR-VAR CONTROL CP 5K lOX UN 


20480 


2100-3647 


A1AtR13 


0698-3444 


1 




RESISTOR 316 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


At A1R14 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


A1A1R15 


0757-0401 


0 


1 


RESISTOR 100 IX .125W F TC=0«-100 


24546 


C4-1/8-T0-101 -F 


At At SI- 














AtAtS28 


5060-9436 


i 


28 


PUSHBUTTON SWITCH P.C. MOUNT 


28480 


5060-9436 


AlAlUl 


1820-1730 


B 


2 


IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS273N 


At AtU2 


1820-1730 


B 




1C FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS273N 


AtA1U3 


1810-0203 


5 


2 


NETWORK -RES 8 -SIP470.0 OHM X 7 


01121 


203A471 


At AtU4 


iaiO-0203 


5 




NETWORK-RES 8-S1P470.0 OHM X 7 


01121 


208A471 










MISCELLANEOUS PARTS 








0380-1233 


9 


16 


SPACER-SPECIALTY .450 IN LGj .175 IN OD 


00000 


ORDER BY DESCRIPTION 
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I F-DISPLAY SECTION 



TABLE 2. A1 A2, REPLACEABLE PARTS (1 OF 2) 



Reference 

Designation 



HP Part 
Number 




Description 




Mfr Part Number 



A1A2C6 

A1A2C7 

A1A2C8 

A1A2C9 

A1A2C10 

A1A2C11 

A1A2C12 

A1A2C13 

A1A2C14 

A1A2C15 

A1A2C16 

A1A2C17 

A1A2C18 

A1A2C19 

A1A2C20 

A1AZC21 

A1A2C22 

A1A2C23 

A1A2CR1 

A1A2CR2 

A1A2CR3 

A1A2CR4 

A1A2CRS 

A1A2CR6 

A1A2CR7 



A1A286 
A1A2Q7 
A1 A2Q8 
A1A2Q9 
A1A2Q10 

AlAZqn 

A1A2Q12 

A1A2Q13 

A1A2Q14 

A1A2Q1S 



A1A2R6 

A1A2R7 

A1A2R8 

A1A2R9 

A1A2R10 

A1A2R11 

A1A2R12 

A1A2R13 

A1A2R14 

A1A2R1S 

A1A2R16 

A1A2R17 

A1A2R18 

A1A2R19 

A1A2R20 



8S662-60100 

OtSO-0374 

0180-0374 

0160-3670 

0160-4084 

0160-4084 

0160-2204 

0160-2308 

0160-3670 

0160-3670 

0121-0474 

0160-3670 

0160-3670 

0160-3670 

0160-4084 

0160-4084 

0180-0269 

0160-4084 

0160-2204 

0160-3670 

0160-2238 

0160-3670 

0160-3670 

0160-3670 

1901-0535 

1901-0096 

1901-0028 

1901-0028 

1901-0096 

1901-0028 

1901-0028 

9140-0210 

9140-0210 

9140-0210 

1853- 0232 

1854- 0419 
1853-0232 

1853- 0007 
1354-0404 

1854- 0419 
1854-0404 
1854-0404 
1853-0007 
1853-0007 

1853- 0007 

1854- 0404 
1854-0404 
1854-0404 
1854-0404 



0757-0394 

0757-0394 

0757-0442 

0757-0394 

2100-3351 

0757-0394 

0757-0200 

0757-0416 

0757-0200 

0757-0441 

0698-0085 

0757-0443 

0757-0280 

0757-0280 

0757-0346 

0698-0084 

0757-0280 

0693-0084 

0757-0421 

0757-0428 



BOARD ASSEMBLY, Z-AXIS AMPLIFIER 

CAPACITOR-FXD 10UF+-10X 20UDC TA 
CAPACITOR-FXD 10UF+-10X ZOVDC TA 
CAPACITOR-FXD .lUF +-20X 200VDC CER 
CAPACITOR-FXD .lUF +-20X 509DC CER 
CAPACITOR-FXD .lUF ♦-20X 50VDC CER 

CAPACITOR-FXD lOOPF +-5X 3009DC MICA 
CAPACITOR-FXD 36PF +-5X 300VDC MICA 
CAPACITOR-FXD .lUF +-20X 200UDC CER 
CAPACITOR-FXD ,1UF +-20X 2009DC CER 
CAPACITOR-y TRMR-PSTN .3-1.5PF 6009 



CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 



.lUF +-20X 200VDC CER 
, lUF +-20X 200VDC CER 
. lUF +-20X 200VDC CER 
.lUF +-20X 50VDC CER 
. lUF +-20X 50WDC CER 




CAPACITOR-FXD 1UF+50-10X 150VDC AL 
CAPACITOR-FXD .lUF +-20X 50VDC CER 
CAPACITOR-FXD lOOPF +-5X 300VDC MICA 
CAPACITOR-FXD .lUF +-20X 200UDC CER 
CAPACITOR-FXD 1 .5PF ■•-.2SPF SOOVDC CER 

CAPACITOR-FXD .lUF +-20X 2009DC CER 
CAPACITOR-FXD .lUF +-20X 200VDC CER 
CAPACITOR-FXD .lUF +-20X 200VDC CER 

DIODE-SM SIG SCHOTTKY 
DIODE-SWITCHING 1209 SOMA lOONG 
DIODE-PUR RECT 400V 750MA DO-29 
DIODE-PUR RECT 400V 750MA DO-29 
DIODE-SWITCHING 12DV SOMA lOONS 

DIODE-PWR RECT 400V 750MA DO-29 
DIODE-PUR RECT 400V 750MA DO-29 

INDUCTOR RF-CH-MLD lOOUH 5X .166DX.385LG 
INDUCTOR RF-CH-MLD lOOUH 5X .166DX.385LG 
INDUCTOR RF-CH-MLD lOOUH 5X .166DX.385LG 

TRANSISTOR PNP SI TO-39 PD=1W FT=200MHZ 
TRANSISTOR NPN SI TO-39 PD=1U FT=200MHZ 
TRANSISTOR PNP SI TO-39 PD=1W FT=200MHZ 
TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR NPN SI TO-39 PD=1W FT=200MHZ 
TRANSISTOR NPN SI TO-18 PD=360MU 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 
TRANSISTOR PNP ZN3251 SI TO-IB PD=360MU 

TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MU 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR NPN SI TO-18 PD=360MW 

RESISTOR 51.1 IX .125W F TC=0+-100 
RESISTOR 51.1 IX .125U F TC=0+-100 
RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR 51.1 IX . 125W F TC=0+-100 
RESISTOR-TRMR 500 lOX C 8IDE-ADJ 1-TRN 

RESISTOR 51.1 IX .125M F TC=0+-100 
RESISTOR 5.62K IX .125U F TC=0>-100 
RESISTOR 511 IX . 125U F TC=0+-100 
RESISTOR 5.62K IX .125W F TC=0+-100 
RESISTOR 8.25K IX .125U F TC=0+-100 

RESISTOR 2.61K IX .125U F TC=0+-100 
RESISTOR IIK IX .125U F TC=0+-100 
RESISTOR IK IX .125W F TC=0+-100 
RESISTOR IK IX .125W F TC=0+-100 
RESISTOR 10 IX ,125U F TC=0+-100 

RESISTOR 2.15K IX .125W F TC=0+-100 
RESISTOR IK IX .125U F TC=0+-100 
RESISTOR 2.15K IX .125H F TC=0+-100 
RESISTOR 825 IX .125W F TC=>0+-100 
RESISTOR 1.62K IX .125H F TC=0+-100 



85662-60100 

150D106X9020B2 

150D106X902032 

0160-3670 

0160-4084 

0160-4084 

0160-2204 

0160-2308 

0160-3670 

0160-3670 

0121-0474 

0160-3670 

0160-3670 

0160-3670 

0160-4084 

0160-4084 

30D1 05G150BA2 

0160-4084 

0160-2204 

0160-3670 

0160-2238 

0160-3670 

0160-3670 

0160-3670 

1901-0335 

1901-0096 

1901-0028 

1901-0028 

1901-0096 

1901-0028 

1901-0028 

9140-0210 

9140-0210 

9140-0210 

1853- 0232 

1854- 0419 

1853- 0232 
2N3251 

1854- 0404 

1854-0419 

1854-0404 

1854-0404 

2N3251 

2N3251 

2N3251 

1854-0404 

1854-0404 

1854-0404 

1854-0404 



C4-1/8-T0-51R1-F 
C4-1/B-T0-51R1-F 
C4-1/8-TO-1002-F 
C4-1/8-T0-51R1-F 
21 00-3351 

C4-1/8-T0-51R1-F 
C4-l/B-T0-5621 -F 
C4-1/B-T0-511R-F 
C4-1/8-T0-5621-F 
C4-1/8-T0-8251-F 

C4-1/8-T0-261 1-F 
C4-1/B-T0-1102-F 
C4-1/8-TO-1001-F 
C4-1/8-TO-1001-F 
C4-1/8-TO-10RO-F 

C4-1/8-T0-2151-F 
C4-1/8-TO-1001 -F 
C4-1/B-T0-2151-F 
C4-1/8-T0-825R-F 
C4-1/8-T0-1621-F 
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TABLE 2. A1 A2, REPLACEABLE PARTS (2 OF 2) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1ASR21 


0737-0443 


0 




RESISTOR IIK 1% .125W F TC=0+-100 


24546 


C4-1/B-T0-110Z-F 


A1A2R22 


2100-3207 


1 


1 


RESISTOR -TRMR 5K lOX C BIDE-ADJ 1-TRN 


28480 


2100-3207 


A1A2Ra3 


0698-3152 


8 


2 


RESISTOR 3.48K \X ,125U F TC=0+-100 


24546 


C4-l/8-T0~3481-F 


A1A2R24 


0698-3416 


7 


2 


RESISTOR 21. 5K IX .5U F TC=0+-100 


28480 


0698-3416 


A1A2R2S 


0757-0841 


2 


2 


RESISTOR 12. IK IX ,5U F TC=0+-100 


28480 


0757-0841 


A1A2R2& 


0698-3151 


7 


2 


RESISTOR 2.37K IX .125W F TC=0-t-100 


24546 


C4-1/8-T0-2871-F 


A1A2R27 


0757-0394 


0 




RESISTOR 51.1 IX . 125W F TC=0+-100 


24546 


C4-l/0-TO-51Rl-F 


A1A2R2B 


0757-0394 


0 




RESISTOR 51.1 IX .125W F TC=0-^-100 


24546 


C4-1/8-T0-51R1-F 


A1A2R29 


0757-0819 


4 


2 


RESISTOR 909 IX ,5W F TC=0+-100 


28480 


0757-0819 


A1A2R30 


2100-3351 


6 




RESISTOR-TRHR 500 lOX C SIDE -ADJ 1-TRN 


28480 


2100-3351 


A1A2R31 


2100-3353 


8 


1 


RESISTOR-TRMR 20K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3353 


A1A2R32 


2100-3355 


0 


1 


RESISTOR-TRHR lOOK lOX C SIDE-ADJ 1-TRN 


23480 


2100-3355 


A1A2R33 


0698-3158 


4 


1 


RESISTOR 23. 7K IX .125W F TC=0-4--100 


24546 


C4-1/8-T0-2372-F 


A1A2R34 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0-^-100 


24546 


C4-1/8-TO-1001-F 


A1 A2R35 


2100-3354 


9 


2 


RESISTOR-TRHR 50K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3354 


A1A2R36 


2100-3354 


9 




RESISTOR-TRHR 50K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3354 


A1A2R37 


0698-0084 


9 




RESISTOR 2.15K IX .125M F TC=0+-100 


24546 


C4-1/8-T0-2151-F 


A1A2R38 


0698-3440 


7 


2 


RESISTOR 196 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-196R-F 


AIA2R39 


0757-0274 


5 


1 


RESISTOR 1.21K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1211-F 


A1A2R40 


0698-3440 


7 




RESISTOR 196 IX .125« F TC=0-t- -100 


24546 


C4-1/8-T0-196R-F 


A1A2R41 


0757-0200 


7 




RESISTOR 5.62K IX ,125W F TC=0+-100 


24546 


C4-l/8-T0-5621-F 


A1A2R42 


0757-0421 


4 




RESISTOR 825 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-825R-F 


A1A2R43 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/B-T0-10O2-F 


A1A2R44 


0757-0280 


3 




RESISTOR IK IX ,125W F TC='0+-100 


24546 


C4-1/B-TO-1001 -F 


A1A2R4S 


0698-3152 


8 




RESISTOR 3.48K IX .12SH F TC=0+-100 


24546 


C4-1/B-T0-34Q1-F 


A1A2R46 


0698-3416 


7 




RESISTOR 21, 5K IX .5U F TC=-0+-100 


28480 


0698-3416 


At A2R47 


0757-0841 


2 




RESISTOR 12. IK IX .5U F TC=0+-100 


28480 


0757-0841 


A1A2R48 


0698-3151 


7 




RESISTOR 2.87K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2871-F 


At A2R49 


0757-0394 


0 




RESISTOR 51.1 IX .125W F TC«=0+-100 


24546 


C4- 1/8-T0-51R1-F 


A1A2R50 


0757-0394 


y 




RESISTOR 51.1 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-51R1-F 


A1A2R51 


0757-0819 


4 




RESISTOR 909 IX .5W F TC=0+-100 


28480 


0757-0819 


A1A2TP1 


0360-0535 


0 


3 


TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A1A2TP2 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A1A2TP3 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A1A2VR1 


1902-3333 


3 


1 


DIODE-ZNR 46.4V 5% DO-7 PO=.4W 


28480 


1902-3333 


A1A2V;R2 


1902-3357 


1 


1 


DIODE-ZNR 56.2V 5X DO-7 PD*.4U TC=*-.081X 


28480 


1902-3357 


At A2VR3 


1902-0049 


2 


1 


DIODE-ZNR 6.19V 5X DO-35 PD=.4U 


28480 


1902-0049 










MISCELLANEOUS PARTS 








5000-9043 


6 


1 


PINi PC, BOARD EXTRACTOR 


28480 


5000-9043 




5040-6843 


2 


1 


EXTRACTOR, PC BOARD 


28480 


5040-6843 
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IF-DISPLAY SECTION 




FIGURE 4. A1 FRONT PANEL, ASSEMBLY AND COMPONENT LOCATIONS 
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FIGURE 5. AIM KEYBOARD, COMPONENT LOCATIONS 
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FIGURE 6. A1 A2 Z AXIS AMPLIFIER, COMPONENT LOCATIONS 
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IF-DISPLAY SECTION 



A1 A3 HIGH VOLTAGE REGULATOR, CIRCUIT DESCRIPTION 



J^^warningI 

The CRT filament potential is connected to the -4000 Vdc cathode poten- 
tial, which is dangerous to life. ^ 

The post-accelerator potential of approximately + 18 kV is supplied by High Voltage Multiplier AlAll (refer to 
block diagram). 

High-Voltage Transformer (A) 

High-Voltage Rectifier and Filter (B) 

The cathode of CRT AlVl operates at - 4000 Vdc. This voltage is generated by rectifying an ac signal (approxi- 
mately 30 kHz) on the secondary of High-Voltage Tfansformer Tl. The primary side of T1 is an oscillator 
circuit located in A1A6 ± 15V Regulator. The rectifier circuit consists of CRl and filter components Cl, R3, 
and C3. The CRT filament voltage of 4.45 Vrms is generated by another secondary winding of Tl and is held at 
-4000 Vdc by Rl. 

The cathode voltage is stabilized by a feedback control circuit consisting of R4, C4, and the amplifier circuit in 
A1A6 ± 15V Regulator in conjunction with a primary feedback winding on Tl. (Refer to the circuit description 
of A1A6.) The cathode voltage is set by HV ADJ potentiometer A1A6R32 in the Oscillator Level Control 
circuit of A1 A6. 

Control Grid Level Shift (C) 

The control grid voltage is provided by generating a bias voltage with respect to the cathode voltage. This bias 
voltage is generated by a capacitively coupled, clipped sine-wave signal at the junction of C2 and C5. The sine 
wave is derived from the Tl secondary through The upper clipping level is set by INTENSITY LIMIT 
adjustment A1A2R35 in A1A2 Z Axis Amplifier. The lower clipping level is set by the output of the Control 
Gate Amplifier in A1 A2. The clipped sine-wave signal is coupled to the control grid circuit through C5, where it 
is rectified by CR3 and CR4 to generate a dc bias voltage across R7. C6, RIO, and C7 are a filter to remove 
ripple from the bias voltage. C7 also allows fast pulse signals to be coupled directly to the control grid, to 
maintain response times of 30 nsec or less. 

Focus Grid Charge Level Shift (D) 

The focus voltage is set by a resistive divider string from the cathode, with an intensity-focus correction bias 
developed in a manner similar to that of the control grid bias voltage described above. FOCUS LIMIT potenti- 
ometer R14 sets the focus grid to approximately —2500 Vdc, 2 md the focus bias is generated by a clipped sine 
wave at the junction of C9 and CIO. This upper clipping level is set by VR2 (-1- 82.5V), and the lower clipping 
level is set by the FOCUS GATE voltage from A1 A2. 
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TABLE 1 . A1 A3, REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1A3 


85662-60059 


9 


1 


BOARD ASSEMBLY, l-IIGH VOLTAGE REGULATOR 


28480 


85662-60059 


A1A3C1 


OUO-4148 


5 




CAPACITOR-FXD . 033UF +-20* 6KVDC 


56289 


430P333060 


A1A3C2 


0160-2264 


2 




CAPACITOR-FXD 20PF f-5X 500VDC CER 0+-30 


28480 


0160-2264 


A1 A3C3 


0160-4148 


5 




CAPACITOR-FXD . 033UF +-20X 6KVDC 


56289 


430P333060 


A1A3CA 


0160-3960 


7 




CAPACITOR-FXD lOOOPF +-20X BKVDC 


28480 


0160-3960 


A1 A3CS 


0160-3960 


7 




CAPACITOR-FXD lOOOPF +-20X 8KVDC 


28480 


0160-3960 


A1A3C6 


0160-0678 


8 




CAPACITOR-FXD .OIUF +-20X 6KVDC 


28480 


0160-0678 


A1A3C7 


0160-0678 


8 




CAPACITOR-FXD .OIUF +-20X 6KVDC 


28480 


0160-0678 


A1A3C8 


0160-0543 


6 




CAPACITOR-FXD 4700PF +-20X 4KVDC 


28480 


0160-0543 


A1A3C9 


0160-2264 


2 




CAPACITOR-FXD 20PF +-5X 500VDC CER 0+-30 


28480 


0160-2264 


A1 A3C10 


0160-0543 


6 




CAPACITOR-FXD 4700PF +-20X 4KVDC 


28480 


0160-0543 


A1A3CU 


0160-0543 


6 




CAPACITOR-FXD 4700PF +-20X 4KVDC 


28480 


0160-0543 


A1A3C12 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


28480 


0160-3456 


A1A3C13 


0160-0543 


6 




CAPACITOR-FXD 4700PF +-20X 4KVDC 


28480 


0160-0543 


A1A3C14 


0180-0269 


5 




CAPACITOR-FXD 1UF+30-10X 150VDC AL 


56289 


30D1 05G1SOBA2 


A1A3CR1 


1901-0683 


8 


1 


DIODE-HV RECT lOKU 5MA 250N8 


28480 


1901-0683 


A1A3CR2 


1901-0028 


5 


8 


DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A1A3CR3 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A1A3CR4 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


28480 


1901-0028 


A1A3CR5 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


28480 


1901-0028 


A1 A3CR6 


1901-0028 


5 




DIODE-PUR RECT 400V 7S0MA DO-29 


28480 


1901-0028 


A1A3CR7 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


28480 


1901-0028 


A1A3CRQ 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


28480 


1901-0028 


A1 A3CR9 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


28480 


1901-0028 


A1A3R1 


0698-8737 


5 


1 


RESISTOR lOOK SX .2SU CC TC=-400/4^B00 


28480 


0698-8737 


A1A3R2 


0687-3941 


n 


2 


RESISTOR 390K lOX .5W CC TC=0<-B82 


01121 


EB3941 


A1A3R3 


0687-4721 


B 


1 


RESISTOR 4.7K lOX ,5U CC TC=0+647 


01121 


EB4721 


A1A3R4 


0698-8018 


5 


1 


RESISTOR 30M IX 3U C TC=0^-100 


03888 


PVC175-3-TO-3004-F 


A1A3R5 


0698-8777 


3 


6 


RESISTOR IK 5X .25W CC TC=-400/+900 


28480 


0698 -8777 


A1A3R6 


0698-8777 


3 




RESISTOR IK 5X .25U CC TC=-400/+900 


28480 


0698-8777 


A1A3R7 


0686-1065 


3 


2 


RESISTOR lOM 5X .5U CC TC=0+1059 


01121 


EBt06S 


A1A3R8 


0698-8777 


3 




RESISTOR IK 5X .25U CC TC=-400/+900 


28480 


0698-8777 


A1A3R9 


0698-8777 


3 




RESISTOR IK SX . 25U CC TC=-400/+900 


28480 


0698-8777 


A1 A3R10 


0699-1064 


9 


2 


RESISTOR IM 5X .2SW CC TC=-600/+900 


28480 


0699-1064 


A1A3R11 


0687-2221 


7 


1 


RESISTOR 2.2K 1 OX , 5U CC TC=0+647 


Oil 21 


EB2221 


A1 A3R12 


0687-1001 


9 


1 


RESISTOR 10 lOX .5U CC TC=0+412 


01121 


EBlOOl 


A1A3R13 


0698-8992 


4 


1 


RESISTOR 8M 2X lU C TC=0+-250 


28480 


0698-8992 


A1 A3R14 


2100-3626 


B 


1 


RESISTOR-TRMR 2M 20X C SIDE-ADJ 1-TRN 


73138 


72XR2M 


A1A3R15 


0698-8993 


5 


1 


RESISTOR 14M 2X lU C TC=0+-250 


28480 


0698-8993 


A1 A3R16 


0698-8768 


2 


1 


RESISTOR 100 5X ,25U CC TC=-400/+500 


28480 


0698-8768 


A1A3R17 


0607-3941 


Kl 




RESISTOR 390K 1 OX , 5U CC TC=0^882 


01121 


EB3941 


A1 A3R18 


0699-1065 


0 


1 


RESISTOR lOK 5X .25U CC TC=-400/+700 


28480 


0699-1065 


A1A3R19 


0686-1065 


3 




RESISTOR lOM 5% .5U CC TC=0+1059 


01121 


EB106S 


A1 A3R20 


0690-8777 


3 




RESISTOR IK 5X .25U CC TC=-400/+900 


28480 


0698-8777 


A1A3R21 


0698-8777 


3 




RESISTOR IK 5% .25U CC TC=-400/+900 


28480 


0698-8777 


A1 A3R22 


0699-1064 


9 




RESISTOR IM 5X ,25M CC TC=-600/+900 


28480 


0699-1064 


A1A3R23 


0687-2231 


9 


1 


RESISTOR 22K 1 OX .5W CC TC=0+765 


01121 


EB2231 


At A3R24 


0687-6801 


7 


1 


RESISTOR 68 lOX .5U CC TC=0+412 


01121 


EB6B01 


A1A3T1 


01332-61106 


4 


1 


XFMR AY-HV 


28480 


01332-61106 


A1A3TP1- 

A1A3TP3 

AtA3TP4 


0360-0535 


0 


2 


NOT ASSIGNED 
TERMINAL TEST POINT PCB 


OOODO 


ORDER BY DESCRIPTION 


A1A3TP5 


0360-0535 


i 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A1A3V1 


2140-0018 


H 


2 


LAMP-GLOW A9A-CT 90VDC 700UA T-2-BULB 


00471 


A9A- CT 


A1A3V2 


2140-0018 


11 




LAMP-GLOW A9A-CT 90VDC 700UA T-2-BULB 


00471 


A9A-CT 


A1A3VR1 


1902-0182 


4 


1 


DIODE-ZNR 20,5V 5X DO-35 PD=.4W 


28480 


1902- 0182 


A1A3VR2 


1902-0197 


1 


1 


DIODE-ZNR B2V 5X PD=1W IR=5UA 


28480 


1902-0197 




85662-00068 


4 


1 


MISCELLANEOUS PARTS 
SUPPORT BRACKET 


28480 


85662-00068 



2 AT A3 



















CRT REPLACEMENT CRT REPLACEMENT 
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FIGURE 3. A1 A3 HIGH VOLTAGE REGULATOR, COMPONENT LOCATIONS 
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A1A4 

A1 A5 X AND Y DEFLECTION AMPLIFIERS, CIRCUIT DESCRIPTION 

A1A4 X Deflection Amplifier and A1A5 Y Deflection Amplifier each consists of a differential input state 
(QIO, Q15) with current source Q1 1, two current gain stages (Q9, Q14 and Q8, Q13), and two output differen- 
tial current-to-voltage amplifiers. A display output amplifier provides rear-panel X and Y DISPLAY OUT- 
PUTS. 

Current Amplifier (B) 

The Current Amplifier transforms an input voltage change to a differential current change at the collectors of 
QIO and Q15. This change is amplified in the following current gain stages Q9 and Q14. POSN adjust R7 sets 
the CRT trace position, and GAIN adjust R27 sets the CRT trace deflection limits. 

The collectors of Q8 and Q13 are virtual-ground, current-summing junctions of the output amplifiers. When a 
signal is applied so as to increase the current in Q8 (decrease in Q13) Q5 conducts more, turning off Q2 and 
causing the output (collector of Q2) to rise. Current feedback through R29 supplies the increase in current 
required by Q8. The analogous operation, with inverted polarity, occurs in the other output amplifier. 

Current to Voltage Amplifiers (C) (D) 

Emitter followers Q7 and Q12 are feedforward amplifiers, coupling the drive signal directly to the bases of Q1 
and Q4, thus improving the frequency response. Trimmer capacitors CIO and Cll, along with HF GAIN 
potentiometer R28, adjust the amplifier frequency response for minimum overshoot and equal risetimes (~70 
nsec). 

An input signal of 0 to 2V peak will cause a beam deflection equal to the length of the graticule lines. 

Display Output (A) 

Display output amplifier U1 provides a IV maximum rear-panel signal to the X and Y DISPLAY OUTPUTS. 
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TABLE 1 . A1 A4, REPLACEABLE PARTS (1 OF 2) 




HP Part 
Number 




Description 




Mfr Part Number 



A1 A4C6 
A1A4C7 
A1A4C8 
A1AAC9 
A1A4C10 

A1A4CU 

A1A4C12 

A1A4C13 

AtA4C14 

A1A4CIS 

A1A4C16 

A1A4C17 

A1A4C18 

AlA4CRt 

A1A4CR2 



A1A4Q& 

A1A4Q7 

AlA4Qe 

A1A4Q9 

A1A4Q10 

A1A4Q11 
At A4Q12 
A1A4Q13 
A1A4Q14 
A1A4Q1S 



A1A4R6 

A1A4R7 

A1A4R8 

A1A4R9 

A1A4R10 

A1A4RU 

A1A4R12 

A1A4R13 

A1A4R14 

A1A4R15 

A1A4R16 
A1A4R17 
A1A4R18 
At A4R19 
A1A4R20 

A1A4R21 
A1 A4R22 
A1A4R23 
At A4R24 
A1A4R25 

A1A4R26 
At A4R27 
AtA4R28 
At A4R29 
AtA4R30 

At A4R31 
AtA4R32 
At A4R33 
AtA4R34 
At A4R3S 



8S&62'600S7 

0180-0374 

0180-0374 

0160-4084 

0160-4084 

0160-4084 

0160-4084 

0160-3670 

0160-4084 

0160-3533 

0121-0474 

0121-0474 

0160-4182 

0160-4182 

0160-4182 

0160-4182 

0160-3670 

0160-3670 

0160-4084 

1901-0040 

1901-0040 

9140-021 0 
9140-0210 
9140-021 0 

1853- 0232 
1B54-0523 

1854- 0523 
1853-0232 
1853-0007 

1853- 0007 

1854- 0404 
1854-0404 
1853-0007 
1853-0007 

1853- 0007 

1854- 0404 
1354-0404 
1853-0007 
1053-0007 

0757-0438 

0757-0394 

0698-3150 

0698-3150 

0698-3155 

0757-0394 

2100-3353 

0757-0401 

0757-0401 

0757-0401 

0757-0401 

0757-0428 

0757-0428 

0757-0440 

0757-0444 

0698-0084 

0698-0084 

0698-0084 

0698-0084 

0698-3155 

0757-1094 

0757-0460 

0757-0460 

0698- 3153 

0699- 3153 

0757-0421 

2100-3273 

2100-3273 

0698-3415 

0698-3415 

0757-0439 

0757-0439 

0757-0438 

0757-0438 

0757-0851 





BOARD ASGEHBLY, X-DEFLECTION AMPLIFIER 

CAPACITOR-FXD 10UF+-1OX 20VDC TA 
CAPACITOR-FXD lOUFt-lOZ 20VDC TA 
CAPACITOR-FXD ,1UF +-20X 50VDC CER 
CAPACITOR-FXD .lUF +-20X 50VDC CER 
CAPACITOR-FXD ,1UF +-20X 50VDC CER 

CAPACITOR-FXD ,1UF +-20X 50VDC CER 
CAPACITOR-FXD ,1UF +-20X 200VDC CER 
CAPACITOR-FXD .lUF >-20X 50UDC CER 
CAPACITOR-FXD 470PF +-5X 300VDC MICA 
CAPACITOR-y TRMR-PSTN .3-1.5PF 6009 

CAPACITOR-V TRMR-PSTN .3-1.5PF 6009 
CAPACITOR-FXD .OIUF +-20X 200VDC CER 

CAPACITOR-FXD .OIUF +-20X 200VDC CER 

CAPACITOR-FXD .OIUF *-20X 2009DC CER 

CAPACITOR-FXD .OIUF +-20X 2009DC CER 

CAPACITOR-FXD .lUF +-20X 2009DC CER 
CAPACITOR-FXD .lUF +-20X 2009DC CER 
CAPACITOR-FXD .lUF +-20X 509DC CER 

DIODE-SUITCHING 309 SOMA 2NS DO-35 
DIODE-SWITCHING 309 SOMA 2NS DO-35 

INDUCTOR RF-CH-MLD lOOUH 5X .166DX.3B5LG 
INDUCTOR RF-CH-MLD lOOUH 5X .166DX.385LG 
INDUCTOR RF-CH-MLD lOOUH 5X ,166DX.385LG 

TRANSISTOR PNP 31 TO-39 PD=1W FT=200MHZ 
TRANSISTOR NPN SI TO-39 PD=1U FT=150MHZ 
TRANSISTOR NPN SI TO-39 PD=1U FT=150MHZ 
TRANSISTOR PNP SI TO-39 PD=1W FT=200MHZ 
TRANSISTOR PNP 2N3251 SI TO-IB PD=360MW 

TRANSISTOR PNP 2N3251 SI TO-18 PD=36DMU 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN 51 TO-18 PD=360MU 
TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 
TRANSISTOR PNP 2N32S1 SI TO-18 PD=360MU 

TRANSISTOR PNP 2N3251 SI TQ-IB PD=360MU 
TRANSISTOR NPN SI TO-18 PD=360MU 
TRANSISTOR NPN SI TO-18 PD=360MU 
TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 
TRANSISTOR PNP 2N32S1 SI TO-IB PD=360MU 

RESISTOR 5.11K IX .125U F TC=0+-100 
RESISTOR 51.1 IX .125W F TC=0+-100 
RESISTOR 2.37K IX .125U F TC=0+-100 
RESISTOR 2.37K IX .125U F TC=0+-100 
RESISTOR 4.64X IX .125W F TC=0+-100 

RESISTOR 51.1 IX .125U F TC=0+-100 
RESISTOR-TRMR 20K lOX C SIDE-ADJ 1-TRN 
RESISTOR 100 IX .125W F TC=0+-100 
RESISTOR 100 IX .125U F TC-0+-100 
RESISTOR too IX .125U F TC=0+-100 

RESISTOR 100 IX .125W F TC“0+-100 
RESISTOR 1.62K IX ,125M F TC=0+-100 
RESISTOR 1.62K IX .125U F TC=0+-100 
RESISTOR 7.5K IX ,125W F TC=0+-100 
RESISTOR 12. IK IX .125U F TC=0+-100 

RESISTOR 2.15K IX .125U F TC=0+-100 
RESISTOR 2.15K IX .125W F TC=0+-100 
RESISTOR 2.15K IX .1250 F TC=0+-100 
RESISTOR 2.15K IX .12514 F TC=0+-100 
RESISTOR 4.64K IX ,125« F TC=0+-100 

RESISTOR 1.47K IX .1250 F TC=0+-100 
RESISTOR 61. 9K IX .1250 F TC-0+-100 
RESISTOR 61. 9K IX .1250 F TC=0+~100 
RESISTOR 3.83K IX .1250 F TC=0+-100 
RESISTOR 3.83K IX .1250 F TC=0+-100 

RESISTOR 825 IX .1250 F TC=0«--100 
RESISTOR-TRMR 2K lOX C SIDE-ADJ 1-TRN 
RESISTOR-TRMR 2K lOX C SIDE-ADJ 1-TRN 
RESISTOR 19. 6K IX .50 F TC=0+-100 
RESISTOR 19. 6K IX .50 F TC=0f-100 

RESISTOR 6.81K IX .1250 F TC«=0+-100 
RESISTOR 6.81K IX .1250 F TC=0+-100 
RESISTOR 5. UK IX .1250 F TC=0+-100 
RESISTOR 5.11K IX .1250 F TC=0+-tOO 
-RESISTOR 43. 2K IX .50 F TC=0*-100 



85662-60057 

1S0D1Q6X9020D2 

150D106X9020B2 

0160-4084 

0160-4084 

0160-4084 

0160-4084 

0160-3670 

0160-4084 

0160-3533 

0121-0474 

0121-0474 

8121 -M200-X7R-103M 
B121-M200-X7R-103M 
8121-M200-X7R-103M 
8121-M200-X7R-103M 

0160-3670 
0160- 3670 
0160-4084 

1901-0040 

1901-0040 

9140-0210 

9140-0210 

9140-0210 

1853- 0232 

1854- 0523 
1854-0523 

1853- 0232 
2N3251 

2N3251 

1854- 0404 
1854-0404 
2N3251 
2N3251 

2N3251 

1854-0404 

1854-0404 

2N3251 

2N3251 

C4-1/B-T0-5111-F 
C4-1/B-T0-S1R1 -F 
C4- 1/8-T0-2371-F 
C4-1/8-T0-2371-F 
C4 1/8-TO- 4641-F 

C4-1/8-T0-51R1-F 
2100-3353 
C4-1/8-T0-101 -F 
C4-1/B-T0-101-F 
C4-1/8-TO-101-F 

C4-1/8-T0-101-F 
C4 -1/8-T0-1621-F 
C4-1/8-T0-1621-F 
C4-1/8-TO-7501 -F 
C4 -1/8-T0-1212-F 

C4-1/B-T0-2151-F 
C4-1/8-T0-2151-F 
C4-1/8-T0-2151 -F 
C4- 1/8-T0-2151-F 
C4-1/8-T0-4641 -F 

C4-1/8-T0-1471-F 
C4-1/8-T0-6192-F 
C4-1/8-T0-6192-F 
C4-1/B-T0-3831 -F 
C4 1/B-T0-3831-F 

C4-1/B-T0-825R-F 

2100-3273 

2100-3273 

0698-3415 

0698-3415 

C4 -1/8-TO- 6811 -F 
C4-1/8-T0-6811 "F 
C4 1/8-TO- 511 1-F 
C4-l/8-T0-5tll-F 
0757-0851 
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mBLEI. A1A4. REPLACEABLE MRTS(20F2) 



flsfsrancR 


HP Part 


Detignation 


Number 


A1A4A34> 


t757- 0851 


A1 A4PT7 


t757-t34fc 


AIA4CI 38 


t757-tS46 


A1 A4P3P 


t757-t34fc 


AlA4A4t 


t?57-t34C 


AlA4t«| 


0757-t#73 


A1 A4D42 


t7S7-0873 


At A4R43 


t698 3153 


A1A4I44 


t757 t344 


A1A4TP1 


t36t't53S 


AIA4TP2 


t36t t53S 


A1A4TP3 


t3At-t53S 


A1A44I1 


1B2A-tt2t 




St4t-6«43 

iat5-tt9S 



DMcrifitfon 



Cods 



Mfr Part Number 




«E3iST0ii 43. 2K IX F 

■eSISTtW !• IX .12SU F TCc»*-1«g 
RCEISTOT It IX 12Sy F TC»t* Itt 
KC8I&T0K tt IX .t25W F TC^^t^-Itt 
■CSISTOt It IX .123W r TC>t« Itt 

ttSISTO* IX 8W r TC^t« Itt 

RLEISTOR I.b^K IX .541 f TC-(»-ttt 
trSISTOR 3.93t IX .1»W F TC«a«-1tt 
•ESIGTOR 51.1 IX »25M F TC»t*-Itt 

TC8N1NAL TtST FOIMT PCB 
TtttllMAi. TEST roiNT fC» 

TEKniNM. TEST POINT PCS 

1C OP AMP CP TO-9P PKC 



NISCELLANEOUS PAPTS 



EXT* AC TO* 
HEAT SINK 
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TABLED A1AakREPLACEABLEMRTS(10F2) 



fWffWOTO# 

Dtiignitioii 


HPPftrt 

Number 




0^ 


Dncrifition 


Mfr 

Code 


Mfr Pert Number 


AIM 


88A42-AIIS7 


1 


■ 


■OAAO AIVLIFiai, Y-OEFLCCTIQN AHALIFXEI 


H 


•5AA2-449S7 


A1A9C1 


Olil-1374 


H 




CAAACXTOB-nO 1IUF»-«9X 29VBC TA 


54289 


159B194X9929B2 


A1MC2 


•lSI-1374 


M 




CMACXTOO-FXO 1MIF*-1IZ 29VK TA 


54289 


15«B1«4X9f2«82 


A1A9C3 


•1AI-4IS4 


ri 




CAAACXTOB-FXO .lUF «-29X 34WBC GC2 


2B4M 


•149- 4904 


A1A9C4 


llM-4f84 


f| 




CAFACITOK-FXO .lUF «-29X S9V0C CC2 


2S4NB 


0149-4984 


AlMCS 


I1M-4M4 


Q 




CMACXTQ2-FX0 .lUF ^9X S9VBC CEO 


28401 


•144-4I84 


AtASCA 


•16I-4IQ4 


Q 




CAFACXTOR-FXO .lUF -»-29X S9V0C CBt 


2B489 


•144-49B4 


A1ASC7 


• lM-3471 


w 




CMACXT02-FXO .lUF 4-29X 2I9VIC CEO 


2848S 


•149-3479 


AlASCa 


•1AI-4IQ4 


fl 




CMACXTOO-FXO .lUF »-2CX S9VIC CEO 


2B48S 


•149-4904 


AIA9C9 


•1M*38I3 


fl 




CAFACXTOO-FXS 47IFF «-SX 30IV0C HXCA 


2848B 


•149-3S33 


A1 ASCII 


1121-1474 


• 


2 


CAFACXTOO-V TOHO-ASTN .3-1 .SPF 4S0V 


28481 


•121-9474 


At ASCII 


•121-M74 






CAFACXTQO-V TOMI-FSTH .3-1 .SFF 4MW 


28401 


•121-9474 


At ASCI 2 


•lAi-41B2 




4 


CAFACXTOO-FXO .IIUF +-2IX 2MVBC CEO 


729B2 


8121-N2M-X7B-1 93M 


AtASClS 


•14I-41S2 






CAPACXTOO-FXB .IIUF ^2«X 2IIV0C CEO 


72982 


81 21 -H2M-X70-1 13H 


A1ABC14 


•141-4102 






CAFACXTOO-FXO .•lUF -»-2IX 2MV0C CEO 


72982 


8121 -M2BI-07B-1 I3H 


AtASClS 


•141-4102 






CAFACXTOO-FXO .IIUF ^2IX 2MVBC CEB 


72982 


8121-M28B-X70- 193H 


AtASClA 


•14I-347I 






CAFACITOO-FXO .lUF «-2BX 2MV0C CEO 


284BB 


•149-3479 


A1ABC17 


•14I-347I 






CAFACXTOO-FXO .lUF »-24X 2MVBC CEO 


2B48S 


•149-347I 


AtASClB 


•14I-4I04 






CAFACXTOO-FXO .1IIF -»-2IX SIVOC CEB 


2B48B 


• 14B-4984 


AlASttl 


19I1-II4I 




2 


OXOBE-SWXTCHXNC 31V SANA 2N8 00-3S 


2848B 


19B1-944I 


AlASCSa 


19I1-M4I 






0X0BE-9HXTCHXNC 30V SMM 2N8 0O-3S 


2B40I 


1991-M49 


AlASLt 


9140-I21I 




3 


XNBUCTOO OF-CH-HLO lOMIH SX .1440X.30SL6 


2848B 


914«-9219 


A1ASL2 


914I-I21I 






XNMKTOO OF-CH-MLO IMUH SX .1440X.38SL6 


2B4BS 


9144-B219 


A1A8L3 


914I-I219 






XNBUCTOO OF-CH-MLO lAMM SX .1440X.30SL6 


28484 


914I-I21I 


AlASQl 


10^3-9232 




2 


TBAN8X8T00 FMP SX TO-39 FO-IU FT-2MMHZ 


28481 


1853-B232 


A1ASS2 


10S4-9S23 




2 


T0AN8X8T00 NFN SX TO-39 FO-IH FT-ISIHHX 


2848S 


1854-BS23 


A1A3M 


1054-9S23 






T0AN8XST00 NFN SX TO-39 FO-IU FT-ISSMHZ 


2848B 


1854-9523 


A1ASS4 


18S1-I232 






TOANOX6TOO FNF SX TO-39 FO-IU FT-2MHHZ 


2848* 


1853-9232 


A1ASSS 


1033-M97 






TOANSXSTOO FNF 2N3251 SX TO-IB F0-34INU 


•4713 


2N3251 


AlASSA 


10S3-I997 






TOAN6X8TQO FNF 2N32S1 8X TO-IB F0-34INU 


•4713 


2N32S1 


AIASS? 


10S4-9494 






TOANBXBTOO NFN SX TO-18 F0-344HU 


28409 


18S4-9494 


AIMM 


18S4-0494 






TBMBIBTOB NFN SX TO-IB F0-34BHH 


2848I 


1854-94«4 


A1A8Q9 


1053-M97 






TOANBXBTOO FNF 2N32S1 SX TO-18 F0-34WW 


•4713 


2N32S1 


AtABtll 


10S3-9997 






TOANSXSTOO FNF 2N32S1 SX TO-IB F0-36IHH 


•4713 


2N3251 


AlASQl 1 


1853-99I7 






TOANBXBTOO FNF 2N3251 SX TO-IB F0-34IHU 


•4713 


2N32S1 


A1ABS12 


10S4-4494 






TOANBXSTOB NFN SX TO-IB F0-344NU 




1854-94I4 


A1ASQ13 


1054-94I4 






T0AN8X8T0B NFN SX TO-IB F0-34IHU 




1B54-I494 


A1A8S14 


10S3-9997 






TOANSXSTOO FNF 2N3251 8X TO-IB F0-34INU 


•4713 


2N32S1 


AIASQIS 


10S3-99I7 






TOANSISTOO FNF 2N3251 SX TO-18 F0-34INU 


•4713 


ai32S1 


AlASIl 


•7S7-943Q 






OESXSTOO S.llK IX .12SB F TOSi^-lM 


24S44 


C4-1/8-TI-5111-F 


A1ASR2 


•7S7-I394 




3 


OESXBTOR 51.1 IX .125U F TC«S«-1M 


24544 


C4-1/8-T9-5101 -F 


A1ASI3 


•490-3139 




2 


oeSXOTOO 2.37K tX .12SU F TI>I«-1M 


24544 


C4-1/8-T9-2371-F 


A1ASB4 


•49S-31S9 






OESXSTOO 2.370 IX .12SU F TC-S-«-lM 


24544 


C4-1/S-TI-2371-F 


AlAStS 


•69S-31SB 




2 


OESXSTOO 4.440 IX .123U F TOI«-llS 


24S44 


C4-1/8-T9-4441-F 


AIASRA 


•757-1394 






OESXSTOO 51.1 IX .12SU F TC>l-»-lBI 


24544 


C4-1/8-TI-5101-F 


A1ASI7 


21N-33S3 




1 


OESXSTOO-TOHO 210 IBX C 8XBC-A0J 1-TON 


28482 


21M-33S3 


A1ASQ8 


•7S7-9491 




4 


OEBXBTOO IM IX .123H F TC*9'»-1I* 


24S44 


C4-1/8-T9-I91-F 


A1ASR7 


•7S7-44I1 






OESXSTOO IM IX .12SU F TCM^IM 


24S44 


C4-1/8-T9-191-F 


AIASKII 


•7S7-9491 






OESXSTOO IM IX .123M F TC-I«-1BI 


24544 


C4-1/B-T9-I91-F 


AlAnil 


•757-I4I1 






OESXSTOO IM IX .12SU F TC«I«-1M 


24544 


C4-1/8-TI-191-F 


A1A5A12 


•7S7-I420 




2 


OESXSTOO 1.420 IX .12SU F TC-S-»-lM 


24S04 


C4-1/8-TI-1421-F 


A1ASI13 


•7S7-9420 






OESXSTOO 1.420 IX .12SB F TOI«~lM 


24S44 


C4-l/8-TI-1621-r 


A1A8Q14 


•7S7-9449 




1 


OESXSTOO 7. SO IX .125U F TC-I+-1M 


24544 


C4-1 /8-T9-7581-F 


At ASMS 


•7S7-I444 




1 


OESXSTOO 12.10 IX .12SU F TC-S^-IM 


24544 


C4-1/8-T9-1212-F 


AlASilA 


•490-II04 




4 


OESXSTOO 2.150 IX .125U F TC>B-»-1SI 


24544 


C4-1/8-T9-2151-F 


AlAMlT 


•490-99B4 






OESXSTOO 2.150 IX .125H F TCM+-19* 


24544 


C4-1/8-TI-2151-F 


1 


•49Q-9904 






OESXSTOO 2.150 IX .12SU F TC-S»-1IB 


24544 


C4-1/8-T9-2151-F 




•490-MB4 






O^XSTOO 2.150 IX .123U F TCM«-1M 


24544 


C4-1/S-TI-2151-F 




•490-3138 






OESXSTOO 4.440 IX .125N F TC-I^IM 


24544 


C4-1/8-T9-4441-F 


AlASiSl 


•7S7-1I94 




1 


OESXSTOO 1.470 IX .I23N F TC>M^-1M 


24544 


C4-1/8-TI-1471-F 


A1ASQ22 


•7S7-944I 




2 


OESXSTOO 41.90 IX .12SH F TC«l-*-tM 


24544 


C4-1/8-T9-4192-F 


A1MM3 


•7S7-944I 






OESXSTOO 41.90 IX .12SU F TOI^-IM 


24544 


C4- 1/8-T9-4192-F 


A1A8S24 


•490-31S3 




3 


BESXSTOO 3.B30 IX .125U F TC*M^-1M 


24544 


C4 -1/8-TI-3B31-F 


A1AQI25 


•490-31S3 






OESXSTOO 3.B30 IX .I25H F TC«B*-1M 


24544 


C4-1/S-TI-3831-F 


A1A8S2A 


•7S7-9421 




1 


OESXSTOO B2S IX .12SH F TC-I»-1M 


24544 


C4 -1/8-T9-8250 -F 


A1ASI27 


21M-3273 




2 


0ESX8T00-T0NB 20 MX C SXBC-ABJ 1-TON 


28489 


21M-3273 


A1ABK2B 


21 ••-3273 






OE8X8TOO-TOMO 20 HZ C SXBC-ABJ 1-TON 


28401 


21M-3273 


AlABttt 


•490-341S 




2 


OESXSTOO 19.40 IX .SU F TC*I«-1M 


28481 


•498-3415 


A1ASB3I 


•490-341S 






OESXSTOO 19.40 IX .SU F TC-B^IBI 


28488 


•498-3415 


AlASiSl 


•7S7-4439 






OESXSTOO 4. BIO IZ .12SU F TCM-»-lM 


24544 


C4-1/8-TI-4811-F 


A1ASI32 


•7S7-I439 






OESXSTOO 4.B10 IX .128U F TC-I«-1M 


24544 


C4-1/8-TI-48H-F 


AlASm 


•7S7-9430 






OESXSTOO 5. 110 IX .125U F TC-««-1M 


24544 


C4-1/8-T9-5111-F 


A1ABQ34 


•7S7-9430 






OESXSTOO 5.110 IX .125U F TC-«^14B 


24544 


C4-1/8-TI-5I11-F 


At AMIS 


•787-40S1 




■ 


OESXSTOO 43.20 IX .SU F TCM«-1M 


28489 


•757-9851 
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TABLE 2. A1 A5, REPLACEABLE PARTS (2 OF 2) 



Reference 

Designation 


HP Part 
Number 


A1ASR36 


0757-0851 


A1 A5R37 


0757-0346 


A1A5R38 


0757-0346 


A1 A5R39 


0757-0346 


A1A5R40 


0757-0346 


A1 A5R41 


0757-0873 


A1ASR42 


0757-0873 


A1A5R43 


0698-3153 


A1ASR44 


0757-0394 


AlASTPl 


0360-0535 


A1A5TP2 


0360-0535 


A1 A5TP3 


0360-0535 


A1A5U1 


1826-0021 



0 Qty 



Description 




5040-6843 

1205-0095 




RESISTOR 43. 2K IX .5W F TC=0+-100 
RESISTOR 10 U .125U F TC=0+-100 
RESISTOR ID IX .125W F TC=0+-100 
RESISTOR to IX .125W F TC=0+-100 
RESISTOR 10 IX .125W F TC=0«~100 

RESISTOR 1.62K IX .bW F TC=0+-100 
RESISTOR 1.62K IX .SU F TC=0+-100 
RESISTOR 3.B3K IX ,125W F TC=0+-100 
RESISTOR 51.1 IX .125U F TC=0+-100 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

IC OP AMP GP TO-99 PKG 



MISCELLANEOUS PARTS 



EXTRACTOR 
HEAT SINK 



Mfr Part Number 



0757-0051 
C4-1/8-T0-10R0-F 
C4-1/8-TO-10RO- F 
C4-1/8-T0-10R0-F 
C4-1/8-T0-10R0-F 

0757-0873 

0757-0873 

C4-1/8-T0-3831-F 

C4-1/8-T0-51R1-F 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
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3225B 
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FIGURE 2. A1 A4 X DEFLECTION AMPLIFIER AND A1 A5 Y DEFLECTION AMPLIFIER, COMPONENT LOCATIONS 
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IF-DISPLAY SECTION 



A1 A6 ± 15V REGULATOR, CIRCUIT DESCRIPTION 



WARNING 



Unregulated voltages as high as +150V are present in the IF-Display Sec- 
tion whenever the power cord is connected to a power source. This condi- 
tion is annunciated by LED indicator A1A8DS1. Remove the power cord 
when setting up service procedures. 



The IF-Display section is activated by the logic signal HPON (power on), which is connected to the RF Section 
via wire number 22 of the Instrument Bus. A logic “0” (<-i-0.8V) holds the instrument in a standby condition 
with all unregulated supplies active and the regulated supplies turned off. A logic “1” (> + 2.0V) turns on the 
regulators and activates the instrument. 

A1A6 ± 15V Regulator contains the -I- 15V Regulator, to which all other supplies are referenced, the - 15V 
Regulator, a thermal shutdown circuit, and active components necesscU’y for A1 A3 High Voltage Regulator to 
activate the CRT. 



NOTE 

Reference is made in the following paragraphs to components in other 
assemblies: A1A3 High Voltage Regulator and A1A7 +100V, -I-5.2V Regula- 
tor. These components are identified by complete reference designations; 
for example, A1 A6Q7. 



-I- 15V Regulator (A) 

Q1 and Q2 form a current source from the unregulated (-I-23V typical) supply. Under active conditions, this 
current drives Darlington regulator Q5 on until amplifier U1 senses an equal-voltage condition between voltage 
reference VRl (U1 pin 3) and the sense input (U1 pin 2). U1 then holds that regulated condition by shunting the 
drive current through R4. 

Foldback current limiting is provided by Q4 and the voltage divider string on its base. This circuit senses an 
overcurrent condition (higher voltage across Rll, R18) and limits the current to a value proportional to the 
supply voltage. 

Overvoltage crowbar circuit CR4 and associated circuitry shorts the output when an overvoltage condition of 
approximately + 18.5V is reached. Zener diode CR3 conducts, turning on CR4, which conducts and blows fuse 
FI. 

The regulator circuit can be shut down by turning on Q3, which shunts the source current to ground. 

-15V Regulator (B) 

The — 15V Regulator is a tracking supply, holding the — 15V supply to the same magnitude (inverted polarity) 
as the -fl5V supply, through divider resistors R19 and R20. Overvoltage and current limiting circuits are 
identical to those of the -I- 15V supply. 
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Thermal Shutdown (C) 

Thermistor R46 (negative temperature coefficient) is mounted to the heat sink of Q5 and Q9. As the heat sink 
temperature increases to approximately 80°C, the resistance decreases to less than 107Q, and the voltage across 
the bridge circuit in which the thermistor is located changes polarity, causing U4 to go high. This turns on 
transistors Q3 and A1A7Q2, to shut down all power supplies, and transistor A1A1Q2, to light the front-panel 
STANDBY indicator. Current feedback through CR6 holds the bridge circuit in an unbalanced condition until 
the temperature drops to about 55°C, when the increased thermistor resistance again switches the bridge polar- 
ity. QIO turns off the supplies by unbalancing the bridge when its input (HPON) is less than about -I- 2.0V. 

High-Voltage Oscillator (D) 

The collector of A1A6Q7 is connected to the primary winding of transformer A1A3T1, and a feedback winding 
is connected to the base of Q7. Positive feedback from the feedback winding causes the circuit to oscillate at a 
frequency (approximately 25 to 30 kHz) determined primeirily by the inductance and capacitance of T1 . Q7 
operates as a Class C amplifier, supplying a large current (approximately 2A peak) over a conduction period of 
less than one-half cycle. 

Oscillator Level Control (E) 

Amplifier U3 regulates the dc level of the high-voltage CRT cathode voltage by controlling the base drive to Q7 
through the feedback winding. The cathode voltage is sampled via current through A1 A3R4, which is compared 
with a reference current through A1A6R31, R32, and R50 (referenced to the -f lOOV supply) at the input to U3. 
The output of U3 then holds the base drive at the level necessary to maintain about - 4000 Vdc at the cathode 
of AlVl. Amplifier open loop gain is set by R35, with R34, R36, and C14 limiting the control loop bandv/idth 
to approximately 7 Hz. 

C15 supplies surge current for Q7, and L2 controls the conduction time of Q7. CR15 and CR16 allow U3 to 
generate self-bias sufficient to maintain level control if the - 15 V supply should fail. 

Q8 disables the CRT by removing the + lOOV reference for the regulator circuit. Q8 is controlled from A4A.9 IF 
Control, which may be addressed via the Instrument Bus. 
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A1 A7 + 100V, + 5.2V REGULATOR, CIRCUIT DESCRIPTION 



A1A7 + lOOV, +5.2V Regulator receives + 118V unregulated and +9V unregulated inputs from A1A8 Recti- 
fier to provide regulated outputs of + lOOV and + 5.2V 

+ 1 0OV Regulator (A) 

Q7 and associated circuitry form a current source of approximately 3 mA from the unregulated + 1 18V supply. 
Under active conditions, this current drives Q8 on until amplifier U2 senses an equal voltage condition between 
the voltage reference (divider resistors R8 and R9 from the -I- 15 V supply) and the sense input (U2 pin 2). U2 
then holds the regulated condition by shunting current through Q4. 

The + 1(X)V regulator circuit is shut down by PWR DWN going high, turning on Q2, which shunts the source 
current to ground. 

+ 5.2V Regulator (B) 

The + 5.2V Regulator is similar to the — 15V Regulator in A1 A6 ± 15V Regulator. It is referenced to the + 15V 
supply and has overvoltage and current limiting circuits similar to those in the - 15V Regulator. 
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IF-DISPLAY SECTION INTERNAL FUSE REPLACEMENT 

warning"! 

Remove AC Line cord from both instruments before proceeding with this procedure. 

1. Remove feet from rear of instrument by removing screws shown in View A. 

2. Remove top cover from IF-Display Section by loosening screw shown in View A. 

3. Remove metal cover from Low Voltage Power Supply section by removing rear screws 
^ , cable clamp and screw ^ , and front screws ^ shown in View B. 

4. The fuses for the +15 Vdc, -15 Vdc, and HV oscillator are located on the A1A6 ±15V 
Regulator and the fuses for the +5.2 Vdc and +100 Vdc supplies are located on the 
A1 A7 +5.2V, +100V Regulator. Locations are shown in View B. 



ATA7 

+5.2V 

+100V 



VIEW A 



VIEWB 



FIGURE 1 . IF-DISPLAY SECTION INTERNAL FUSE REPLACEMENT 
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TABLE 1 . A1 A6, REPLACEABLE PARTS (1 OF 2) 



Reference 

Designation 



HP Part 
Number 




Description 




Mfr Part Number 



AlAi>C6 
A1A6C7 
A1A6C8 
A1 A6C? 
A1A6C10 

A1A6C11 
A1A6C12 
A1A6C13 
A1A6C1A 
A1 A6C1S 

A1A6C16 
A1 A6C17 

A1A6CR1 

A1A6CR2 

A1A6CR3 

A1A6CR4 

A1A6CRS 

A1A6CR6 
A1A6CR7 
A1 A6CR8 
A1A6CR9 
A1 A6CR10 

A1A6CR11 
A1A6CR12 
A1A6CR13 
At A<>CR14 
AlA6CRtS 

A1A6CR16 

At A6CR17 

AlAbCRte 

A1A6DS1 
At A6DS2 



A1A6Q6 
A1A6Q7 
A1A6Q8 
At A6Q9 
A1A6Q10 



At A&R6 
A1A6R7 
A1A6R8 
A1A6R9 
A1A6R10 

AlA&Rll 

AlA<iR12 

A1A6R13 

A1A6R14 

AlA6RtS 

A1A6R16 
A1A6R17 
A1A6R18 
A1A6R19 
At A6R20 



85662-60101 2 

0180-2205 3 

0100-0116 
0160-2199 
0180-1746 
0 180-0228 

0180-1746 
0 180-0197 
0160-3456 
0160-2199 
0100-0291 

0180-1746 
0180-0141 
0160-0164 
0160-4084 
0160-0166 

0160-4084 
0160-4084 



1901- 0033 

1902- 3224 
1884-0018 



1901- 0033 

1902- 3224 
1901-0033 
1884-0018 
1901-0033 



1901-0028 

1901-0028 

1901-0040 

1901- 0040 

1902- 0556 
1901-0033 

1990-0487 

1990-0487 

2110-0083 

2110-0002 

2110-0007 

9140-0171 

7100-1641 

1853-0201 

1853- 0281 

1854- 0477 
1854-0019 
1854-0611 

1054 -0019 
1854-0510 
1854-0477 
1854-0611 
1853-0281 

0757-0442 

0757-0403 

0757-0394 

0698-3150 

0698-3442 

0757-1094 

0757-0442 

0698-3247 

2100-3095 

0698-6835 

0811-1669 

0757-0200 

0757-0424 

0683-0275 

0698-3444 

0757-0346 

0757-0317 

0811-1669 

0698-7794 

0698-7794 




1 BOARD ASSEMBLY, +/-15V REGULATOR 

1 CAPACITOR-FXD .33UF+-10% 35VDC TA 

1 CAPACITOR -FXD 6,8UF+-10X 35VDC TA 

2 CAPACITOR-FXD 30PF +-5Z 300VDC MICA 

3 CAPACITOR-FXD 15UF+-10X 20VDC TA 

1 CAPACITOR-FXD 22UF+-10X 15VDC TA 

CAPACITOR-FXD 15UF+-10Z 20VDC TA 
1 CAPACITOR-FXD 2 . 2UF+-1 OX 20VDC TA 

CAPACITOR-FXD lOOOPF +-10Z IKVDC CER 
CAPACITOR-FXD 30PF +-5X 300VDC MICA 
CAPACITOR-FXD 1UF+-10X 35VDC TA 

CAPACITOR-FXD 15UF+-10X 20UDC TA 
CAPACITOR-FXD 50UF+75-1DZ 50VDC AL 
CAPACITOR-FXD . 039UF +--10X 200VDC POLYE 
CAPACITOR-FXD .lUF 4-20X 50VDC CER 
CAPACITOR-FXD .068UF 4-10% 200VDC POLYE 

CAPACITOR-FXD .lUF 4-20Z 50VDC CER 
CAPACITOR-FXD ,1UF 4-20X 50VDC CER 

NOT ASSIGNED 

DIODE-GEN PRP 1009 200MA DO-7 
DIODE- ZNR 17.89 5X DO-35 PD=.4U 
THYRISTOR-SCR 2N4186 9RRM=200 
NOT ASSIGNED 

DIODE-GEN PRP 1809 200HA DO-7 
DIODE-ZNR 17.89 5X DO-35 PD=,4M 
DIODE-GEN PRP 1809 200MA DO- 7 
THYRISTOR-SCR 2N4186 9RRM=200 
DIODE-GEN PRP 1809 200MA DO-7 

DIODEPWR RECT 1009 1 .5A 
NOT ASSIGNED 

DIODE-PWR RECT 4009 750MA D029 
DIODE-PUR RECT 4009 750MA DO-29 
DIODE -SWITCHING 309 SOMA 2NS DO-35 

DIODE-SUITCHING 309 SOMA 2NS DO-35 
DIDDE-ZNR 209 5% PD=1U IR=5UA 
DIODE-GEN PRP 1809 200MA DO-7 

LED-LAMP LUM -INT=1MCD IF=20MA-MAX B9R=59 
LED-LAMP LUM-INT=1MCD 1F=20MA-MAX B9R=59 

FUSE 2.5A 2509 NTD 1 . 25X , 25 UL 
FUSE 2A 2509 NTD 1.25X.25 UL 
FUSE lA 2509 TD 1.25X.25 UL 

INDUCTOR RF-CH-MLD 40UH lOX .296DX.96QLG 
INDUCTOR RF-CH-MLD 240UH 5X .166DX.385LG 

TRANSISTOR PNP 2N2907A SI TO-18 PD=400MU 
TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 
TRANSISTOR NPN 2N2222A SI TO-18 PD~500MW 
TRANSISTOR NPN SI TO-18 PD=360MU 
TRANSISTOR NPN 2N6055 SI DARL TO-3 



TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN 2N5877 SI TO-3 PD=1S0U 
TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 
TRANSISTOR NPN 2N6055 SI DARL TO-3 
TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 

RESISTOR lOK IX .125W F TC=04-100 
RESISTOR 121 IX .125U F TC=04-100 
RESISTOR 51.1 IX ,125U F TC=04-100 
RESISTOR 2.37K IX .125U F TC=04-100 
RESISTOR 237 IX .125W F TC=04-100 

RESISTOR 1.47K IX .125U F TC=04-100 
RESISTOR lOK IX .125U F TC=04-100 
RESISTOR 4.53K .25% .125W F TC=04-50 
RESISTOR-TRMR 200 lOX C SIDE-ADJ 17- TRN 
RESISTOR 3.16K .5% .125U F TC=04-50 

RESISTOR 1.8 5X 2W PU TC=0<-400 
RESISTOR IK IX .125U F TC=04~100 
RESISTOR I.IK IX .125U F TC=04-100 
RESISTOR 2.7 5X .25W FC TC--400/45C0 
RESISTOR 316 IX .125U F TC=04-100 

RESISTOR 10 IX .12SW F TC=04-100 
RESISTOR 1.33K IX ,12SW F TC=04-100 
RESISTOR 1,0 5X 2W PU TC=04-400 
RESISTOR lOK .25% ,125W F TC=04-100 
RESISTOR lOK ,25X .125W F TC=04-100 



85662-60101 

150D334X9035A2 

15OD685X9035B2 

0160-2199 

150D156X9020B2 

150D226X9015B2 

150D156X9020B2 
150D225X9020A2 
0160-3456 
0160- 2199 
150D105X9035A2 

15QD156X9020B2 

30D5O6GOSODD2 

0160-0164 

0160-4084 

0160-0166 

0160-4084 

0160-4084 



1901- 0033 

1902- 3224 
2N4186 



1901- 0033 

1902- 3224 
1901-0033 
2N4186 
1901-0033 



1901-0028 

1901-0028 

1901-0040 

1901- 0040 

1902- 0556 

1901-0033 

5082-4504 

5082-4584 

2110-0083 

312002 

313001 

9140-0171 

9100-1641 

2N2907A 

2N2907A 

2N2222A 

1854-0019 

2N6Q55 

1854-0019 

2N5G77 

2N2222A 

2N6055 

2N2907A 

C4-1/B-T0-1 002-F 
C4 -1/B-T0-121R -F 
C4- l/B-TO-felRl-F 
C4-1/B-T0-2371-F 
C4-1/8-T0-237R-F 

C4-1/8-T0-1471--F 
C4- 1/0-TO-1OO2-F 
0698-3247 
43P201 

NC55 -1/8-T2-3161-D 

BWH2-1RB-J 
C4 1/8-TO-lOOl-F 
C4-1/8-T0-11O1-F 
CD27GS 

C4 -1/8--T0-316R-F 

C4- 1/0-TO-lORO-F 
C4 -1/B-T0-1331-F 
BWH2-1R8-J 
MF4C1/8-T0-1002-C 
MF4C1/8-T0-1002-C 
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TABLE 1 . A1 A6, REPLACEABLE PARTS (2 OF 2} 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1A6R21 


0698-3444 


1 




RESISTOR 316 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


A1A6R22 


0757-0418 


9 


2 


RESISTOR 619 IX . 125W F TC=0+-100 


24546 


C4-1/3-T0-619R-F 


A1A6R23 


0757-0346 


2 




RESISTOR 10 IX .125U F TC=0+-100 


24546 


C4--l/e-T0-10RD-F 


A1A6R24 


0757-0276 


7 


1 


RESISTOR 61,9 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-6192 -F 


A1 A6R25 


0757-0418 


9 




RESISTOR 619 IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-619R-F 


A1A6R26 


0757 0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A1A6R27 


0757-0317 


7 




RESISTOR 1.33K IX .125W F TC-=0+-100 


24546 


C4- 1/8-T0-1331 -F 


A1A6R2B 


0811-1661 


2 


1 


RESISTOR .39 5X 2U PU TC=0*--800 


75042 


BWM2-39/'100-J 


AtA6R29 


0633-0275 


9 




RESISTOR 2.7 5X ,25U FC TC=-400/+500 


01121 


CB27G5 


A1A6R3D 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1OO1 -F 


At A6R31 


0698-3243 


8 


1 


RESISTOR 178K IX ,125W F TC=0+-100 


24546 


C4-1/0-TO-1783 -F 


A1A6R32 


2100-3054 


6 


1 


RESISTOH-TRMR 50K 1 OX C SIDE-ADJ 17-TRN 


02111 


43P503 


A1A6R33 


0757-0465 


6 


2 


RESISTOR lOOK IX .12SU F TC=0+-100 


24546 


C4- 1/8-T0-10 03-F 


A1A6R34 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0*--100 


24546 


C4-1/8-TO-1603-F 


A1A6R3S 


0683-2265 


1 


1 


RESISTOR 22M 5% ,25U FC TC=-900/+1200 


01121 


CB226S 


A1A6R36 


0698-3459 


8 


1 


RESISTOR 383K 1% .125U F TC=0+-100 


28480 


0698-3459 


At A6R37 


0757-0403 


2 




RESISTOR 121 IX .125U F TC=04~100 


24546 


C4-1/8-T0-121R-F 


A1A6R3B 


0698-3446 


3 


2 


RESISTOR 383 IX .12‘5W F TC=0+-100 


24546 


C4-1/8-T0-383R-F 


A1A6R39 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A1A6R40 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=D+-100 


24546 


C4-1/B-T0-1002-F 


A1A6RA1 


0698-3446 


3 




RESISTOR 383 IX .125U F TC=0+-100 


24546 


C4 1/8-T0-383R-F 


A1A&R42 


0757-0290 


5 


2 


RESISTOR 6.19K IX .125U F TC»0+-100 


19701 


MF4C1/B-T0-6191-F 


At A6R43 


0698-4405 


6 


1 


RESISTOR 107 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-107R-F 


A1A6R44 


0757-1094 


9 




RESISTOR 1.47K IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-1471 -F 


At A6R45 


0757-0290 


5 




RESISTOR 6.19K IX ,125W F TC=0+-100 


19701 


MF4C1/B-T0-6191-F 


AtA6R46 


0837-0126 


6 


1 


THERMISTOR DISC IK-OHM TC= -4 . 4X/C-DEG 


28480 


0837-0126 


AtA6R47 








NOT ASSIGNED 






A1A6R48 


0698-3154 


D 


1 


RESISTOR 4.22K IX .125U F TC=0*--100 


24546 


C4-l/8-TD-4221-F 


At A6R49 


0757-0816 


1 


1 


RESISTOR 681 IX ,5W F TC=0+-100 


28480 


0757-0816 


AtA6R50 


0757-0462 


3 


1 


RESISTOR 75K IX .125W F TC=0+~100 


24546 


C4 -1/B-T0-7502-F 


A1A6RS1 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1OO2-F 


AtA6R52 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1OO2-F 


AlA6TPt 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SO 


28480 


1251-0600 


A1A6TP2 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BSC-SZ SO 


28480 


1251-0600 


At A6TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A1A6TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


At AtTP5 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


AtA6TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


At A<iTP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


20480 


1251-0600 


AlA6Ut 


1820-0223 


0 




IC OP AMP GP TO-99 PKC 


3L5B5 


CA301AT 


At A6U2 


1820-0223 


0 




IC OP AMP GP TO-99 PKG 


3L585 


CA301AT 


AtA6U3 


1826-0167 


3 


1 


IC OP AMP PRGMBL TQ-?9 PKG 


3L5B5 


CA3094AT 


At A<>U4 


1026-0026 


3 


1 


IC COMPARATOR PRCN TO-99 PKG 


01295 


LM31 IL 


A1A6VR1 


1902-0686 


3 


1 


DIODE -ZNR 6.2V 2X DO-7 PD«.4W TC=+.002X 


04713 


1N82S 


At A6VR2 


1902-0554 


4 


1 


DIODE-ZNR lOV 5X PD=1U IR=10UA 


28480 


1902-0554 


AtA6VR3 


1902-3263 


B 


1 


DIODE- ZNR 24.9V 2X DO-35 PD=.4W 


28480 


1902-3263 










MISCELLANEOUS PARTS 








4040-0754 




1 


EXTR PC BD BLU 


28480 


4040-0754 
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Reference 

Designation 


HP Part 
Number 


A1A7 


05662-60052 


A1A7C1 


0180-0197 


A1A7C2 


0160-3670 


A1 A7C3 


0160-2199 


A1A7C4 


0180-0228 


A1 A7C5 


0160-2199 


A1 A7C6 


0180-0291 


A1A7C7 


0180-0223 


A1 A7C8 


0180-0197 


A1A7C9 


0160-3449 


A1A7C10 


0160-4084 


A1 A7CR1 


1901-0050 


A1A7CR2 


1901-0050 


A1A7CR3 


1901-0033 


A1A7CR4 


1902-0513 


A1A7CR5 


1902-3256 


A1A7CR6 


1901 -0033 


A1 A7CR7 


1902-0049 


A1A7CR8 


1884-0018 


A1 A7CR9 


1901-0200 


A1A7DS1 


1990-0407 


A1 A7DS2 


1990-0487 


A1A7F1 


2110-0010 


A1A7F2 


2110-0004 


A1A7L1 


9100-1641 


A1 A7MP1 


0340-0416 


A1A7MP2 


0380-0686 


A1A7MP3- 




A1A7MP10 




A1A7MP11 


0570-0034 


A1A7Q1 


1854-0404 


A1A7Q2 


1854-0404 


A1A7Q3 


1854-0019 


A1A7Q4 


1854-0523 


A1 A7Q5 


1854-0019 


A1A7Q6 


1854-0618 


A1 A7t)7 


1053-0414 


A1A7QB 


1854-0311 


A1A7R1 


0737-0466 


A1A7R2 


0757 •0442 


A1 A7R3 


0757-0442 


A1A7R4 


0757-0442 


A1 A7RS 


0698-3440 


A1A7R6 


0698-3440 


A1A7R7 


0757-0317 


A1A7R8 


0757-0438 


A1A7R9 


0757-0442 


A1A7R10 


0698-7794 


A1 A7R11 


0698-8417 


A1A7R12 


0757-0418 


A1 A7R13 


0757-0276 


A1A7R14 


0757-0438 


A1 A7R1S 


0757-0274 


A1A7R16 


0698-3427 


A1 A7R17 


0757-0401 


A1 A7R18 


0812-0066 


A1 A7R19 


0698-3444 


A1A7R20 


0683-0275 


At A7R21 


0698-0085 


A1A7R22 


0698-3453 


A1A7R23 


0757-0464 


A1A7R24 


0757-0442 


A1 A7R25 


0698-3427 


A1A7R26 


0757-0444 


A1A7R27 


0757-0418 


A1A7R2B 


0757-0317 


A1A7R29 


0812-0066 


A1A7U1 


1820-0223 


A1A7U2 


1820-0223 





Mfr Part Number 







BOARD ASSEMBLY, +100V +5.2y REGULATOR 

CAPACITOR-FXD 2.2UF-I-10X 20VDC TA 
CAPACITOR -FXD .lUF +-20X 200UDC CER 
CAPACITOR-FXD 30PF +-5X 300VDC MICA 
CAPACITOR-FXD 22UF+-10% 15VDC TA 
CAPACITOR-FXD 30PF +-5X 300VDC MICA 

CAPACITOR-FXD 1UF*--10% 35VDC TA 
CAPACITOR-FXD 22UF+-tOX 15VDC TA 
CAPACITOR-FXD 2.2UF+-10X 20VDC TA 
CAPACITOR-FXD 2000PF +-10X 250VDC CER 
CAPACITOR-FXD ,1UF +-20X 50VDC CER 

DIODE-SWITCHING BOW 200MA 2NS DO-35 
DIODE-SWITCHING QOV 200MA 2NS D0-3S 
DIODE-GEN PRP 180W 200MA DO- 7 
DIODE-ZNR B2.5W 2X DO-15 PD=1U TC=*- . 082X 
DIODE- ZNR 23,7V 5X DO-35 PD=.4W 

DIODE-GEN PRP 180V 200MA DO-7 
DIODE-ZNR 6.19V 5X DO-35 PD=.4W 
THYRISTOR-SCR 2N4186 VRRM=200 
DIODE-PUR RECT lOOV 1.5A 

LED-LAMP LUM-1NT=1MCD IF=20MA-MAX BVR=5V 
LED-LAMP LUM-INT=»1MCD IF=20MA-MAX BVR=5V 

FUSE 5A 250W NTD 1.25X.25 UL 
FUSE ,25A 250V NTD 1 , 25X . 25 UL 

INDUCTOR RF-CH-MLD 240UH 5X .166DX.385LG 

INSULATOR-XSTR THERHA-FILM 
STANDOFF-RVT-ON .1-IN-LG 4-40THD 

NOT ASSIGNED 

SCREW-MACH 4-40 .25-IN-LG HD-HD-SLT 

TRANSISTOR NPN SI TO-18 PD=360MU 

TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR NPN SI TO-18 PD-360MW 

TRANSISTOR NPN SI TO-39 PD=1W FT=150MHZ 

TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR NPN SI DARL TO-3 PD=150U 
TRANSISTOR PNP 2N6423 SI TO-66 PD=35W 
TRANSISTOR NPN 2N4240 SI TO-66 PD=35U 

RESISTOR IlOK IX .125W F TC=0+-100 
RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR lOK IX .125W F TC“0+-100 
RESISTOR lOK IX .125U F TC=0+-100 
RESISTOR 196 IX .125W F TC=0+-1Q0 

RESISTOR 196 IX .I25U F TC=0+-100 
RESISTOR 1.33K IX .125U F TC=0+-100 
RESISTOR 5.11K IX .125U F TC=0+-100 
RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR lOK . 25X .125W F TC=0+-100 

RESISTOR 5.3K . 25X .125W F TC=0+-5D 
RESISTOR 619 IX .125W F TC=0+-100 
RESISTOR 61.9 IX .125U F TC=0+-100 
RESISTOR 5.11K IX ,125U F TC=0+-100 
RESISTOR 1.21K IX .125W F TC=0+-100 

RESISTOR 13.3 IX ,125U F TC=0+-100 
RESISTOR 100 IX .125U F TC=0+-100 
RESISTOR .33 5X 2W PW TC<=0*-BOO 
RESISTOR 316 IX .125W F TC=0+-1C0 
RESISTOR 2.7 5X .25U FC TC=-400/+500 

RESISTOR 2.61K IX .125U F TC=0+-100 
RESISTOR 196K IX .125W F TC=0*-100 
RESISTOR 90. 9K IX .125U F TC=0+-100 
RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR 13.3 IX .12SW F TC=0-t^-100 

RESISTOR 12, IK IX .125W F TC=0+-100 
RESISTOR 619 IX .125W F TC=0+-100 
RESISTOR 1.33K IX .125M F TC=0+-100 
RESISTOR .33 5X 2U PW TC=0+-800 

IC OP AMP CP TO-99 PKG 
IC OP AMP GP TO-99 PKG 

MISCELLANEOUS PARTS 
EXTR-PC BD VIO POLYC . 062-BD-THKNS 



85662-60052 

150D225X9020A2 

0160-3670 

0160-2199 

150D226X9015B2 

0160-2199 

150D105X9035A2 

150D226X9015B2 

150D225X9020A2 

0160-3449 

0160-4084 

1901-0050 

1901-0050 

1901- 0033 

1902- 0513 
1902-3256 

1901- 0033 

1902- 0049 
2N41G6 
1901-0200 

5082-4584 

5082-4584 

312005 

2110-0004 



0340-0416 

ORDER BY DESCRIPTION 



ORDER BY DESCRIPTION 

1854-0404 

1854-0404 

1834-0019 

1854-0523 

1854-0019 



C4-1/8-T0-11C3-F 
C4-1/B-TO-1002-F 
C4-l/B-Tfl-10C2-F 
C4-1/8-T0- 1002-F 
C4-1/B-T0-196R-F 

C4--1/B-T0-196R-F 

C4-1/8-T0-1331-F 

C4-1/B-T0-5111-F 

C4-1/8-T0-1O02-F 

MF4C1/8-T0-1002-C 

MF4Cl/e-T2-S3Ql-C 
C4-1/8-T0-619R-F 
C4- 1/8-T0-6192-F 
C4 -1/8-T0-5111 -F 
C4-1/8-T0-1211-F 

PME55-1/Q-T0 -13R3-F 
C4-1/8-T0-101-F 
BWH2--33/10 0-J 
C4--1/8-T0-316H- F 
CD27G5 

C4-l/8-T0~2611-F 

C4-1/8-T0-1963-F 

C4-1/B-T0-9092-F 

C4-1/B-T0-1002-F 

PME55-1/8-T0-13R3-F 

C4-1/B-T0--1212-F 

C4-1/8-T0-619R-F 

C4-1/8-T0-1331-F 

BWH2-33/100-J 

CA301AT 

CA301AT 
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FIGURE 3. A1 A6 ± 15V REGULATOR, COMPONENT LOCATIONS 
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FIGURE 4. A1A7 + 100V, +5.2V REGULATOR, COMPONENT LOCATIONS 
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A1 A8 RECTIFIER, CIRCUIT DESCRIPTION 



jwARNIN^ 

Because of the high voltage present in this assembly, servicing should be 
performed only by qualified personnel. 

A1 A8 Rectifier contains three bridge rectifiers and one full-wave rectifier to provide unregulated power for the 
IF-Display Section. External power is supplied to the instrument through Line Module FLl and Power Trans- 
former AlTl. 

+9V UNPEG 

Full-wave rectifier CRT and CR8 provides an unregulated + 9V to A1A7 + 100 V, -i- 5.2V Regulator. LED DSl 
is lit whenever there is power to the transformer. 

Test points TPl and TP2, when jumpered together, cause HPON to go high, turning on the IF-Display Section 
in the absence of a signal from the RF Section when power is required for troubleshooting. 

The LINE TRIGGER voltage is selected as required by A3A1 THgger. 

-hllSVUNREG 

Bridge rectifier U1 provides an unregulated + 1 18V to A1A7. 

I WARNING [ 

The time constant of the filter capacitor circuit is about 25 seconds. Before 
servicing, allow adequate time for discharge after line power cable is 
removed. 

-F 23V UNPEG 

The +23V unregulated supply, bridge rectifier CR9 through CR12, includes an overvoltage protection circuit. 
If line power from a 220V/240V source is applied when the Line Voltage Selector is set to 100V/120V, the 
overvoltage causes CR6 to conduct, turning on CR5 to blow the fuse in the Line Module. 

+5V UNPEG 

Bridge rectifier CRl through CR4 provides unregulated + 5V and — 15V to A1A6 ± 15V Regulator. 
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A1 A9 BUS TRANSITION, CIRCUIT DESCRIPTION 



A1A9 Bus Transition provides jack J2 (inside front panel) for the 50-wire Instrument Bus, which is routed 
through the IF-Display Section through a flat ribbon cable W8. 

HPON, the IF-Display Section power-on control line (W8 wire 22) is sensed by amplifier Q1 and Q2 to activate 
fan relay K1 , which supplies line power to the cooling fan B1 . 

The + 5.2V supply is connected to the LSTP line (W8 wire 43) through CRl to halt operation of A15 Controller 
if there is a supply failure. 
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Description 




Mfr Part Number 



BOARD ASSEMBLY, RECTIFIER 

CAPACITOR-FXD .OtUF +-1CX lOOVDC CER 
CAPACITOR-FXD 4700PF +-20X Z50VDC CER 
CAPACITOR-FXD .OIUF +-10X lOOVDC CER 
CAPACITOR-FXD .lUF +-10X 200VDC POLYE 
CAPACITOR-FXD .lUF +-10X 200VDC POLYE 



85662-60133 

0160-4832 

C067F251H472MS22-CDH 

0160-4832 

0160-0168 

0160-0160 



CAPACITOR-FXD .47UF +-10X SOWDC POLYE 
CAPACITOR-FXD 2.2UF+-10X 20VDC TA 



0160-0770 

1S0D225X9020A2 



DIODE-PWR RECT lOOV 6A 
DIODE-PUR RECT lOOV 6A 
DIODE-PWR RECT lOOO 6A 
DIODE-PUR RECT lOOV 6A 
THYRIST0R-5CR 2N41B6 VRRM=200 



DIODE-ZNR 39V 5X PD=»1W IR=5UA 
DIODE-PWR RECT lOOV 6A 
DIODE-PWR RECT lOOV 6A 
DIODE-PUR RECT lOOV 6A 
DIODE- PUR RECT lOOV 6A 



1902-0656 

MR751 

MR751 

HR751 

MR751 



DIODE-PUR RECT lOOV 6A 
DIODE-PUR RECT lOCV 6A 



LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=5V 
FUSE lA 250V TD 1.25X.25 UL 



RESISTOR 750 IX ,125W F TC=0+-100 
RESISTOR 4.64X IX .125U F TC=0+-100 
RESISTOR 2.61K IX .125W F TC=0-^~100 
RESISTOR 3.48t< IX .125W F TC=0+-100 
RESISTOR IK IX .125W F TC=0+-100 



C4-1/8-T0-7S1 -F 
C4-1/0-TO-4641-F 
C4 -l/B-TO-2611 -F 
C4-1/B-T0-3481-F 
C4-1/B-TO-1001-F 



RESISTOR lOOK IX .5W F TC=0i-100 
RESISTOR 1.96K IX ,5W F TC=0f-100 
RESISTOR 422 IX .125U F TC=0+-100 



0757-0367 
0698-3407 
C4 -1/8-T0-422R-F 



CONNECTOn-SGL CONT PIN , 045-IN -BSC-SZ SQ 
CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 



0360-1788 

0360-1788 



DIODE-FU BRDG 600V lA 



MISCELLANEOUS PARTS 



EXTR-PC BD GRA POLYC . 062-BD- THKNS 
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FIGURE 2. A1A8 RECTIFIER, COMPONENT LOCATIONS 
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FIGURE 3. A1A9 BUS TRANSITION, COMPONENT LOCATIONS 
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Reference 

Designation 



HP Part 
Number 




Description 




Mfr Part Number 



A1A10C1 
A1 A10C2 
A1A10C3 
A1A10C4 

AlAlOEl 

AiAioea 

A1A10E3 

A1A10E4 

AIAIOES 

A1A10E6 

A1A10E7 

AIAIOEB 

AIAIOJI 

A1A10J2 

A1A10J3 

A1A10J4 

A1A1QJ5 

A1A1036 

A1A10J7 

A1A10J8 

A1A10J9 



A1A10U1 

A1A10U2 

A1A10A1XA1 

A1A10A1XA2 

A1A10A1XA3 

A1A10A1XA4- 

A1A10A1XA7 



85662-60 OSO 



0180-2808 2 

0180-2642 2 

0180-2641 1 

0180-0453 

0360-1788 
0360-1788 
0360-1788 
0360-1788 
0360-1788 

0360-1788 
0360-1788 
0360-1788 

1200-0508 
1200-0508 
1251-5815 
1251-5816 
1251-5816 

1231-3195 
1251-4281 
1251-5817 
1251-5816 



8150-2829 

8150-3246 



1251-2035 

1251-2034 




BOARD ASSEMBLY, DISPLAY MOTHERBOARD 
(INCLUDES U3) 

CAPACITOR-FXD .022F+-20X 20VDC AL 
CAPACITOR-FXD 250UF+50-10X 250VDC AL 
CAPACITOR-FXD .018F+75-10X 40UDC AL 
CAPACITOR-FXD 8700UF+7S-10X 40VDC AL 

CONNECTOR-SGL CONT PIN . 045-IN-BEC-SZ SO 
CONNECTOR-SGL CONT PIN . 045-1N-BSC-5Z SO 
CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 

CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 

SOCKET -IC 14-CONT DIP-SLDR 
SOCKET-IC 14-CONT DIP-SLDR 
CONNECTOR 6- PIN M POST TYPE 
CONNECTOR 4-PIN M POST TYPE 
CONNECTOR 4-PIN M POST TYPE 

CONNECTOR 4-PIN M POST TYPE 
CONNECTOR 9-PIN M POST TYPE 
CONNECTOR 2-PIN M POST TYPE 
CONNECTOR 4-PIN M POST TYPE 

RESISTOR lOOK IX .5U F TC=0+-100 

WIRE 18AWG BK 300U PVC 19X30 105C 
WIRE 18AUG W/R 300W PVC 19X30 1 05C 

NOT ASSIGNED 

CONNECTOR-PC EDGE 15-CONT/ROU 2-ROWS 
CONNECTOR-PC EDGE 1 O-CONT/ROU 2-ROUS 

NOT ASSIGNED 



85662-60050 



0180-2803 

0180-2642 

3001830040EC2A 

0180-0453 

0360-1788 

0360-1788 

0360-1738 

0360-1738 

0360-1788 

0360-1780 

0360-1788 

0360-1708 

1200-0508 

1200-0508 

1251-5815 

1251-5816 

1251-5816 

1251-3195 

1251-4281 

1251-5817 

1251-5816 



8150-2829 

8150-3246 



1251-2035 

1251-2034 



A1A10A1XA8 



1251-2026 8 



CONNECTOR-PC EDGE 18-CONT/ROU 2-ROWS 
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A1A10 

DISPLAY MOTHERBOARD 




FIGURE 2. A1 A10 DISPLAY MOTHERBOARD, COMPONENT LOCATIONS 
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A3 DIGITAL STORAGE, CIRCUIT DESCRIPTION 

A3 Digital Storage consists of three sections: 

• Input Soctioni A3A8 Analog-Digital Converter and A3A9 Tfack and Hold. This section receives the 
video and sweep signals, converts them to digital, and transfers the data to the Processor Section. 

• Processor Section: A3A4 Memory, A3A5 Data Manipulator, A3A6 Main Control, and A3A7 Inter- 
face. This section handles all data transfers, data functions, and control for the data storage. The digital 
storage algorithm is contained in read-only memory (ROM) in A3A6 Main Control. 

• CRT Driver Section: A3A1 Trigger, A3A2 Intensity Control, and A3 A3 Line Generator. This section, 
under control of the Processor Section, generates beam control signals (X, Y, and Z) to display the mem- 
ory data. 



A3 DIGITAL STORAGE, TROUBLESHOOTING 

The troubleshooting information in this section is organized in the following manner. 

Digital Storage Failure Tests 

Description of two tests that can be performed to isolate failures in the Digital Storage section. 

Failure Analysis and Testing Sequence 

Analysis of the results of the two Digital Storage Failure Tests, and a recommended testing sequence of 
Digital Storage Assemblies. 

Digital Storage Signature Analysis/CRT Display Test Programs 

In-depth description of test programs used to troubleshoot the Digital Storage Section. (This material is 
supplementary. It is not needed for most troubleshooting.) 

A3 Digital Storage Block Diagram 

Overall block diagram for Digital Storage Section, including mnemonics. 

DIGITAL STORAGE FAILURE TESTS 

1. INSTRUMENT CHECK LED: The left INSTR CHECK LED (CHECK LED I) remaining on after 
Instrument Preset is pushed indicates that a bad bit was detected when the analyzer performed its self 
che^k routine. This check routine writes and reads to the read-write memory (RAM) in Digital Storage. To 
activate this test, press Instrument Preset. 

2. DIGITAL STORAGE TEST PATTERN: The test pattern shown in Figure 1 can be used to verify the 
existence of a failure. This pattern can be generated independently of the main processor in the RF Section 
(A 15 Controller). To enable the test pattern: 

a. Jumper A3A6TP3 and A3A6TP6. (Turns on the test ROMs.) 

b. Push A3 ATS 1 to initialize. 

If troubleshooting without the RF Section or with the Analyzer Bus Interconnect cable W31 disconnected, 
A1 A8TP1 and A1 A8TP2 must be jumpered to turn on the power supplies. 

If the CRT remains blank, A1A6TP6 and A1A6TP7 may have to be jumpered to inhibit the CRT disable 
line controlled by the A15 Controller. 
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FIGURE 1 . DIGITAL STORAGE TEST PAHERN 

FAILURE ANALYSIS AND TESTING SEQUENCE 

INSTR CHECK LED I and the Digital Storage test pattern can be used together to determine in what area of 
the Digital Storage Section a failure exists. See “Digital Storage Failure Tests.” Failure symptoms (and trouble- 
shooting information for each) are as follows: 

TABLE 1 . DIGITAL STORAGE FAILURE ANALYSIS 





Correct 
Test Pattern 


Incorrect/No 
Test Pattern 


CHECK LED 1 
ON 


See (2) 


See (1) 


CHECK LED 1 
OFF 


See (4) 


See (3) 



1 . If INSTR CHECK LED I remains on and no test pattern can be obtained, the Digital Storage processor 
must be checked, starting with the A3A6 Main Control assembly. Perform the following sequence of 
signature analysis tests. 



NOTE 

For all of the following tests, except the System ROMs Check, A3A6TP3 and 
A3A6TP6 must be jumpered to turn on the test ROMs and disable the nor- 
mal system ROMs. 
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Control Board Outputs and Test ROMs Check 
System ROMs Check 
Decoder Check 

A3 A5 (Data Manipulator) Verification 
lOB Interface Check 
Memory Check 
Test B Check 

Test B Check and Test A Check 

Test A Check and ADC Check 

Line Generator 

Intensity Control 

CRT Deflection Circuitry 

DS Address Check 

A15 Controller I/O 



A3A6 SHEET 1/2 
A3A6 SHEET 2/2 
A3A7 SHEET 1/2 
A3A5 SHEET 
A3A7 SHEET 2/2 
A3A4 
A3A2 

A3A6 SHEET 2/2 
A3A8 
A3 A3 
A3A2 

A1A2, A1A4, A1A5 
A3A7 SHEET 1/2 
A15 



2. If INSTR CHECK LED I remains on but the test pattern is correct, first check 
the following: 



lOB Interface 
Memory 
DS Address 
System ROM 
A15 Controller I/O 



A3A7SHEET2/2 

A3A4 

A3A7 SHEET 1/2 
A3A6 SHEET 2/2 
A15 



3. If INSTR CHECK LED I is off but the test pattern is incorrect, first check the 
A3A3 Line Generator and A3A2 Intensity Control before checking the entire 
Digital Storage Processor. 

4. If INSTR CHECK LED I is off and the test pattern is correct, but the CRT and 
characters come up incorrectly after a normal Instrument Preset, check the 
System ROMs first. A “long POP” check of the A15 Controller in the RF 
Section should also be performed. 



DIGITAL STORAGE SIGNATURE ANALYSIS/CRT DISPLAY TEST PROGRAMS 



NOTE 

For all tests, unless otherwise specified: Test Point A3A6TP3 must be jum- 
pered to A3A6TP6. This turns on the Test ROMs. After all Jumpers for a test 
are connected, momentarily push switch A3A7S1 to initialize. 

THE LEFT INSTRUMENT CHECK LED SHOULD REMAIN ON WHEN THE 
TEST ROMS ARE ENABLED AND INSTRUMENT PRESET IS PUSHED. 



Test Pattern: 



Generates a test pattern with graticule, a diagonal line, characters, and three vertical lines representing the ADC 
converter outputs of the negative peak, sample, and positive peak detectors. 

The lOB Interface circuitry and the System ROM are not used in generating the Test Pattern. 
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Free Run Check: 

A3A6E1 removed: disables feedback from the program ROM to the Branch Length Adder. 

A3A6TP8 grounded: disables qualifier feedback. 

A3A6TP5 grounded: disables interrupt and return inputs to the State Machine Controller. The BS (131ock 
Switch) line is forced to toggle at a 4 MHz rate. 

The program addresses decrements in a binary sequence through all possible addresses with the BS line toggling 
at 4 MHz, S0 at 2 MHz, SI at 1 MHz, etc. This checks the A3A6 Main Control assembly, its ROM, Pipeline 
Registers, flip-flops and control pulses outputs, and the A3A7 I/O Port Decoder. To check the System ROMs, 
the same test setup is used but the A3A6TP3 to A3A6TP6 jumper is removed to re-enable the System ROMs 
outputs. 

This test requires that the 8 MHz clocks, CLK and LCLK, and the initialize signal, LTON from A3A7, be 
working. 

This test also requires that a basic “kernel” be running. This includes part of the State Machine Control (F) and 
the loop consisting of the Link Register, State Register, and Branch Length Adder on A3A6. See A3A6 Main 
Control Troubleshooting to troubleshoot this circuitry. 



Test Program 1: 

A3A6TP8 grounded: disables qualifier feedback. 

A3A6TP7 grounded: forces state machine interrupt high. 

A3A5TP2 grounded: disables the Register RAM outputs. 

This program generates the pattern to test the A3A5 Data Manipulator, its Acciunulator, Control Decode logic. 
Pipeline Registers, and parts of its ALU, Constant ROM, and Multiplexer Bus Drivers. This is the test that 
exercises the Digital Storage Bus with all feedback from it disabled. 



Test Program 2: 

A3A6TP8 grounded: disables qualifier feedback. 

A3A6TP7 grounded: forces state machine interrupt high. 

This program is the same as Test Program 1 except that the Register RAM outputs are enabled on the A3A5 
Data Manipulator assembly. Since there is now feedback from the Accumulator through the Register R/^iM, a 
bad bit will make all higher order bits appear bad; so when probing the bus lines, the low order bits should be 
verified first and then higher order ones. The program generates various patterns that are written into andl read 
from register RAM location 0; it £ilso selects all the qualifier inputs on A3A7 in both a low and a high state:; and 
it exercises all the bits in the branch length word on the A3 A6 Main Control assembly. 

This program is used to verify the Branch Length Adder on A3A6 Main Control assembly when A3A6E1 
jumper is replaced. On A3A5 it tests the Register RAM, ALU A inputs, and the multiplexer inputs from the 
RAMs. And finally, it checks the qualifier select circuitry on A3A7, so that the qualifier feedback can be used in 
generating the following test programs. 



Test Program 3: 

A3A7TP6 grounded: test qualifier bit read by program. 

A3A2R12 LL FULL CW: the long line threshold on A3A2 is adjusted fully clockwise so that the normal 

interrupt, INTR, is always a 20 fusec period, independent of the line generator. 
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This program uses the Register RAM location 0 and the qualifier verified in Test Program 2 to generate a 
complete pattern test of all the Register RAM locations and Constant ROM words on A3A5. A pattern is also 
output to the X and Y line generator registers on A3 A3. The program does not read any input ports; Multi- 
plexer Bus Drivers on A3A5 are the only talkers on the Digital Storage data bus. However, a hard failure on the 
bus will be fed back into the A3A5 Data Manipulator and appear to make all signatures incorrect. In this case, 
Test Program 1 must be used. 

Test Program 4: 

A3 A7TP6 jumpered to A3A7TP3: test qualifier bit 
A3A2R12 LL FULL CW 

This is the overall check program used to test aU the Digital Storage input ports. The program generates the 
signals to check the memory, lOB data, lOB address, LTSTA, LTSTB, and ADC inputs on the bus. For each 
input, a clock is selected corresponding to each input putting data on the bus. This is done by positioning the 
jumper plug at the proper position in the IC socket A3A7J1. For example, to check Memory, the jumper is put 
at pin 3, connecting pin 3 to pin 12. The clock then appearing on A3A7TP1 is used by the Signature analyzer to 
check the data coming only from the A3A4 Memory Assembly, and is independent of data from the other input 
ports. 

This program requires that the A3A5 Data Manipulator assembly be working and the Digital Storage bus be 
good. As in Test Program 3, a hard failure on the Digital Storage bus on the A3A4 Memory assembly, for 
example, would make all signatures appear incorrect and require using Test Program 1 to check the bus. 

Test Program 5: 

A3 A7TP6 jumpered to A3A7TP4: test qualifier bit 

A3A2R12LLFULLCW 

A3A1 removed 

This program is used to generate a simple ramp waveform for the X and Y Line Generators and also to generate 
simple repetitive control signals to the A3A9 Track and Hold assembly. It is also used to check the Buffer on the 
A3A5 Data Manipulator assembly. The X and Y ramp waveforms are 20 msec long when A3A2R12 is fully CW 
(long line) and 5 msec long when A3A2R12 is fully CCW (short line). See A3A9 Troubleshooting for a diagram 
of the A3A9 control signals. A3A1 is removed to let the HSWP line go high, for A3A9 troubleshooting. 

Test Program 6: 

A3 A7TP6 jumpered to A3 A6TP2: test qualifier bit 

A3A2R12LLFULLCW 

A3A1 removed 

This program is almost identical to Test Program 5, except that the HOLD line to A3A9 is normally high, going 
low to reset the hold capacitor and peak detectors only every 80 msec. This can be used to check hold times. In 
addition, the CRT trace will be in the blink mode, blinking once a second. 

Figure 2 shows the CRT displays for the various Test Programs. They are not meant to verify that each test is 
running correctly, but rather to assure you that the test program is cycling. With caution, they can also be used 
to do some short-cutting in the overall Digital Storage troubleshooting procedure. 

For example, the memory check, the lOB interface checks, the ADC check. Test A and Test B checks should not 
be done if the Test Program 4 trace is not on the CRT. On the other hand, if the traces for Test Programs 3, 4, 
and 5 appear correct, then the Main Control and Data Manipulator checks could be temporarily bypassed and 
the memory or JOB interface checks performed. (However, if these checks have bad inputs or the fault cannot 
be found, then the A3A6 Main Control and A3A5 Data Manipulator assemblies must be verified as shown in 
the complete Digital Storage troubleshooting procedure.) 
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TEST PROGRAM 4 



TESTPROGRAMS5&6 



FIGURE 2. DIGITAL STORAGETEST PROGRAM CRT DISPUYS 
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TABLE 2. A3 DIGITAL STORAGE MNEMONIC TABLE 




Mnemonic 


Description 


Mnemonic 


Description 


18.4MHZ LO 


18.4 MHz Local Oscillator Signal 


LDRMP 


Load Ramp Register 


IMHZ 


1 MHz ADC Clock 


LDSR 


LOW = Digital Storage Ready 


21.4MHZ 


21.4 MHz IF Signal 


LDX 


Load X Position Register 


3MHZ 


3 MHz IF Signal 


LDY 


Load Y Position Register 


A LOG 


Log Expand Control 


LFSEN 


LOW = Fast Sweep Enable 


A0-A11 


Accumulator Bus Bits 0 through 1 1 


LG10 


Linear Gain Controls 


A10dB 


Attenuation Controls 


LG20 




A20dB 




LGCLK 


2(X) kHz Line Generator Clock 


A2dB 




LGX 


Line Generator Horizontal Signal 


A4dB 




LGY 


Line Generator Vertical Signal 


A8dB 




LINCRSA 


Increment Stroke Address 


ADR0 


Instrument Bus Address Bits 0 through 3 


LINTG 


LOW = Integrator Control 


ADR3 




LL 


Long Line 


AUX BLANK 


Auxiliary Blanking Output 


LLGBLANK 


LOW = Line Generator Blanking Control 


AUXZ 


Auxiliary Z Axis Output 


LLL 


LOW = Long Line 


AVdB 


Attenuation Control 


LMEMEN 


LOW = Enable Memory Output 


BLOG 


Log Expand Control 


LOG/LIN 


Log/Linear Control 


B0-B11 


Digital Storage Bus Data Bits 0 through 1 1 


LQ 


LOW = Selected Qualifier 


BL0-BL6 


Branch Length Bus Bits 0 through 6 


LROMEN 


LOW = ROM Enable 


BLINK 


Blink CRT Display Control 


LRSTO 


LOW = Reset Trigger Occurred 


BRIGHT 


Bright CRT Display Control 


LRTN 


LOW = Enable Interrupt Return 


BS 


Block Switch Control 


LRTRC 


LOW = Retrace Signal 


BW5 


Bandwidth Controls 


LTIO 


LOW = IF-Display Section I/O Strobe 


BW63 




LTON 


LOW = T\irnOn 


BW68 




LTSTA 


LOW = Input Test A Data 


BW7 




LTSTB 


LOW = Input Test B Data 


CE 


Memory Chip Enable 


LWRITE 


Memory Write Control 


CHAR 


Character Mode Display Control 


LZERO 


Output of Zero Check on ALU Result 


CLK 


8 MHz System Clock 


MA0-MA11 


Memory Address Bus Bits 0 through 1 1 


CRT DSBL 


CRT Disable Control 


NS0-NS7 


Next State Bus Bits 0 through 7 


AX 


Delta X Position 


OS10 


Offset Gain Controls 


AY 


Delta Y Position 


OS20-1 




DIM 


Dim CRT Display Control 


OS20-2 




DOTEN 


Dot Enable 


PENLIFT 


Recorder PENLIFT Control 


F0-F11 


Function Bus Bits 0 through 1 1 


POS 


Sign of ALU Results 


FC0-FC3 


Data Manipulator Function Control Bits 0 thru 3 


PS0-PS3 


I/O Port Selection Bits 0 through 3 


FREQ ZERO 


Frequency Zero Control 


QS0-QS3 


Qualifier Selection Bits 0 through 3 


FS 


Fast Sweep Mode 


R0-R11 


Ram Bus Bits 0 through 1 1 


FSOUT 


Fast Sweep Output 


RBWA 


Resolution Bandwidth Controls 


FSZ 


Fast Sweep Z Axis 


RBWB 




HLDX 


Hold X Position (Sample and Hold Control) 


RBWC 




HLDY 


Hold Y Position (Sample and Hold Control) 


RBWD 




HOLD 


TVack and Hold Control 


RECCAL 


Recorder Calibrate 


HSWP 


HIGH = Sweeping 


REC ZERO 


Recorder Zero 


ICLK 


Indicator Clock (Front-Panel LEDs) 


RM0-RM2 


Ram Register Select Bits 0 through 2 


INSELA 


Input Selection Bit A 


RSEN 


Reset Peak Detectors Enable 


INSELB 


Input Selection Bit B 


RSHS 


Reset High Sweep 


INTO 


Integrator Control 


S0-S11 


Source Bus Bits 0 through 1 1 


INTR 


Interrupt 


S0-S7 


State Bus Bits 0 through 7 


IOB0 


Instrument Bus Data Bits 0 through IS 


SG10 


Step Gain Controls 


IOB15 




SG20-1 




IOC 


I/O Port Input/Output Control 


SG20-2 




KS0-KS3 


Constant Selection Bits 0 through 3 


SMPL 


Sample 


L0-L7 


Link State Bus Bits 0 through 7 


STROK8 


Stroke 8 of Current Character 


LADC 


LOW = Enable ADC Output 


SWITCH 


Up/Down Converter Control 


LBLANK 


LOW= Blanking Control 


VBWA 


Video Bandwidth Controls 


LCLK 


Inverted CLK 


VBWB 




LCLRSA 


LOW = Clear Stroke Address 


VBWC 




LDCHAR 


Load Cheuacter Register 


VBWD 




LDEXP 


Load Expand Register 


VIDEO 


Video Signal 


LDMEN 


Data Manipulator Output Enable 


X 


Horizontal Signal to CRT 


LDMAR 


Load Memory Address Register 


Y 


Vertical Signal to CRT 


LDMDR 


Load Memory Data Register 


Z 


Intensity Signal to CRT 
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A3A1 TRIGGER, CIRCUIT DESCRIPTION 



A3A1 THgger contains circuits which generate the HSWP signal used by other assemblies in the A3 Digital 
Storage section and in the spectrum analyzer RF section. Instrument Bus commands set the HSWP line high or 
low, or program HSWP to go high when a sweep trigger occurs. THgger sources that may be selected are: the 
line, the video signal, or an external trigger input from the instrument rear panel. A3A1 'Bigger contains circuits 
that select and process trigger signals. It also contains the Fast Sweep Generator, which produces a linear ramp 
voltage (OV to approximately + 2.2V) used as a horizontal sweep for the CRT display. This sweep ramp is used 
only with FREQUENCY SPAN = 0 Hz. (It is not used to sweep the RF Section frequency.) 

The fast sweep ramp is applied to A1A4 X Deflection Amplifier when selected by an analog multiplexer in 
A3A2 Intensity Control. 'The fast sweep time may be varied in a 1 , 2, 5 sequence from 10 msec (1 msec/div) to 1 
fisec (100 nsec/div). Trigger circuitry used for the triggering of RF Section sweeps (by HSWP) is used to trigger 
fast sweeps. 

A3A1 also contains the Recorder Penlift Driver circuit, which is part of the High Sweep Control. 

High Sweep Control (B) 

'The High Sweep Control circuit generates HSWP, which is a 'TTL open-collector signal that is used by A3 
Digital Storage to control signal tracking and conversion. HSWP is also used in the instrument RF Section to 
control the Sweep Generator circuitry. The sweep ramp is in progress when HSWP is high and is stopped (at any 
point during the sweep) when HSWP is low. The RF Section can also pull HSWP low to stop the sweep under 
certain conditions. For example, when a front-panel key is pressed, the main processor in the RF Section pulls 
HSWP low (on A12 Interface) to immediately stop the sweep, then programs HSWP low (on A3A1 Trigger) 
with an Instrument Bus command before servicing the front-panel request. HSWP must be set high again (on 
A3 A1 Trigger) for the sweep in the RF Section to resume. 

HSWP is used directly to light the green front-panel SWEEP LED on the IF-Display Section. 'This LED 
provides a very quick method of checking for activity on the HSWP line. 

HSWP Generation. For HSWP to be high, flip-flop U12A pin 6 must be low. Inverter U7A buffers U12A 
and provides the open collector drive for the HSWP line. U 12A is set and cleared by the Instrument Bus and can 
be cleared by the RSHS signed from A3A6 Main Control. To set HSWP, Instrument Bus bits 14 and 15 are set 
high. Address 50 is selected, and address decoder U18 is enabled by LTIO (the IF-Display Section address 
strobe). U18, pin 13 goes low, which clocks the U4A and U4B Q outputs high. The positive-going transition at 
the U4B output triggers a pulse of approximately 500 /isec at U9A pin 4. At the end of this pulse, U9B generates 
a narrow (50-nsec) pulse that clocks U12A and U12B. TTiis causes U12A pin 6 to go low and HSWP to go high. 
(Note that HSWP is set high approximately 500 /isec after occurrence of the Instrument Bus SET command. 
This time delay allows A15 Controller to perform certain functions before the sweep starts. 

To clear HSWP, Instrument Bus 13 is set high. Address 50 is selected, and (when the IF-Display Section address 
strobe occurs) U12A, U12B, U4A, and U4B are cleared. HSWP may also be cleared by other assemblies in the 
A3 Digital Storage when the RSHS line goes low. 

In Fast Sweep mode (sweep time setting <10 msec), HSWP is no longer used to control the RF Section sweep 
ramp, since the spectrum analyzer is not sweeping the RF Section frequency. It is normal to see the green front- 
panel sweep LED turn off for these settings, even though the CRT trace is sweeping. 

Free Run Mode (for Sweep Time > 20 mSec). When the RF Section is in Free Run mode with sweep time 
settings > 20 msec, the sweep is started when the Instrument Bus sets HSWP. TTie sweep is stopped by the RSHS 
line from A3A6 Main Control or by a CLEAR command from the Instrument Bus. A15 Controller controls the 
time from the end of one sweep to the beginning of the next sweep (sweep dead time). 
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Line, Video, and External Triggers (for Sweep Time > 20 mSec). The RF Section can direct A3 A1 to set 

HSWP high when a line, video, or external trigger occurs. If Instrument Bus line 14 is high and U18 is strobed 
with Address 50, U18 pin 13 will go low, setting U4A pin 9 high, which triggers U9A. At the end of the pulse 
generated by U9B, U12B pin 9 will be clocked high, placing a high at the data input (pin 2) of U 12A. The output 
(pin 6) of trigger multiplexer U16 in the Trigger generator will then cause U12A to be clocked on a negative- 
going transition of the selected trigger input. (Refer to the Trigger Generator circuit description.) 

Recorder Pen Lift Driver. In sweep time settings >20 msec, the Recorder Pen Lift Driver supplies the PEN 
LIFT signal to the rear-panel PENLIFT connector. PENLIFT may also be used to control blanking of an 
external CRT display. 

PENLIFT is a OV to 15V signal that lowers the recorder pen when an RF Section sweep is in progress (HSWP is 
high, PENLIFT is OV) and lifts the pen when a sweep is not in progress (HSWP is low, PENLIFT is 15V). 
Decoder U3A is a noninverting buffer that drives Q15 from the HSWP line. 

Sweep Trigger (F) 

The Sweep Trigger circuit produces triggers for all sweep times. It contains the video, external, and line trigger 
circuits, the fast sweep Free Run Oscillator, the trigger multiplexer, and the fast-sweep Auto Trigger circuit. A 
valid trigger for the Fast Sweep Generator or the High Sweep Control circuit is produced by a negative-going 
transition at the selected input of trigger multiplexer U16. This trigger signal will start a sweep only if the Fast 
Sweep Control and High Sweep Control circuits are in the proper states. 

Video Trigger. Video Trigger Comparator U13 generates a negative-going transition when the VIDEO signal 
rises above the voltage at U13 pin 2, which depends on the position of the front-panel TRIGGER LEVEL 
control. R49, R50, and R51 divide the TRIG LEVEL voltage (OV to -I- 5. IV) to approximately -O.IV to 
-f 2.1V at U1 3 pin 2. The LOW FAST SWEEP signal, connected to the strobe inputs (pins 5 and 6) of U13, 
disables the output of U13 in Fast Sweep mode when the fast sweep ramp is being generated. R52 provides 
hysteresis for U13, and CRl protects U13 from excessive input voltage on the VIDEO line. The -I-IOV and 
- lOV supply voltages for U13 are derived through VR4 and VR5. 

External and Line Triggers. The ext trig input from the IF-Display Section rear panel is applied to 
buffer/inverter Q14 through divider R61 and R62. When EXT TRIG rises above approximately -i- 1.4V, Q14 
saturates and U15C pin 9 goes low, causing U16 pin 3 to go low, producing a trigger. 

A voltage, resistively divided from a winding of the IF-Display Section line transformer, is buffered by Schmitt 
trigger inverter U15A, the output of which is applied to U16 pin 2, the line trigger input of the trigger multi- 
plexer. Negative-going transitions at U16 pin 2 are valid line triggers. 

Free Run Mode (Sweep Time <10 mSec). in Fast Sweep mode, during the fast sweep dead time, UllC 
pin 8 is high. This causes U15B to oscillate at a rate (determined by R59 and Cll) of approximately 500 kHz. 
Negative-going transitions at U15B pin 6 produce triggers in the Fast Sweep, Free Run mode. U15B is gated off 
during the fast sweep ramp. Note that the Free Run Oscillator is not used to trigger sweeps in sweep times > 20 
msec. (See High Sweep Control circuit description.) 

Fast Sweep Auto Trigger. When the G3 or G3 key is pressed and the sweep time is 10 msec or less (Fast 
Sweep mode), a fast sweep ramp will be started automatically about 25 msec after the start of the last fast sweep 
if no video or external trigger occurs first. If 1^"'” 1 ( I or 1 ] G3 keys are pressed, fast sweep triggering 

will be in Normed mode. In Normal mode, no fast sweep will be started until a trigger occurs. The CRT 
graticule and characters will not be refreshed until a fast sweep has occurred. 

Fast Sweep Auto Trigger Circuitry. In Auto Trigger mode, the Instrument Bus sets U5 pin 12 High. UlA 
pin 1 goes high when the fast sweep ramp begins, triggering a 25-msec Cow) pulse at UlA pin 4. If another fast 
sweep ramp is started within 25 msec of the beginning of the previous fast sweep ramp, UlA will be re- 
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triggered, and UlA pin 4 will not go high for at least another 25 msec. If triggers cease to occur, UllD pin 11 
will go high 25 msec after the last fast sweep. This causes trigger multiplexer U16 to select the output of the Free 
Run Oscillator in either Video or External mode, triggering a sweep. Auto triggering will not occur in sweep 
times > 20 msec, because in this case the Auto Trigger circuitry is disabled by the FAST SWEEP ENABLE line 
to U1 IB pin 5. 

If G3 GD or G3 G3 keys are pressed, U5 pin 12 will be low, preventing automatic triggering in the 
absence of a video or external trigger. 



Fast Sweep Time Control (A) 

Data on Instrument Bus lines 11 through 14 specify the fast sweep generator sweep time. This data is latched 
into hex D flip-flop U6 when Address 51 is strobed. (Refer to the table, Note 6 on the schematic, for coding of 
the sweep time control lines.) Data on Instrument Bus line 15 is latched into U6 with the four sweep time bits 
(lOBl 1 - IOB14) and enables fast sweep generator operation. 

Switchable Current Source. Current for the generation of the fast sweep ramp is supplied by Q 13. Op amp 
U8 regulates (through R6 and R7) the emitter voltage of Q13 to keep it equd to the reference voltage at U8 pin 
3. 

Q6 controls the reference voltage by switching R2 in or out of the voltage divider circuit, which is made up of 
Rl, R2, and R3. The voltage difference between Q13 emitter and -1-15 VFl is set at 2V when Q6 is off and 4V 
when Q6 is on. The voltage difference is held across a switchable resistance between Q13 emitter and -i- 15 VFl. 
FET switches Q7, Q8, and Q9 connect resistors in parallel with R14 to change the current supplied by the 
current source. When Q7, Q8, and Q9 are off, R14 sets Q13 collector current. In certain sweep times, Q9 is 
turned on by U2C. (Refer to the table on the schematic. Note 6.) This places Rll in parallel with R14, increas- 
ing the current by a factor of 5. Similarly, R12 or R13 may be switched in to increase current by factors of 10 
and 50 respectively. Q7, Q8, and Q9 are controlled by open-collector drivers U2B, U2A, and U2C. The FET 
switches are on when the FET gate voltage is high (-1- 15>0 and off when the FET gate voltage is low (approxi- 
mately -I- 0,2V). U3B decodes the sweep rate control lines from U6 and controls U2A, U2B, and U2C. 



Fast Sweep Generator (C) 

To produce the fast sweep ramp for sweep times <100 jusec, current from Q13 charges timing capacitor C4. For 
sweep times of 200 psec to 10 msec, Q1 1 is turned on, placing timing capacitor C5 in parallel with C4, increasing 
the sweep time by a factor of 100. C4 and C5 (if it is in the circuit) are discharged by QIO and Q12 at the end of 
the sweep. 

Discharge Switch. When no sweep is in progress, the output of open-collector inverter U7D is high ( -i- 5 V), 
and current through R30 and R31 flow into QIO and through CR6 into Q12. In addition, current flows from 
Q13 into Q12. At the start of a fast sweep ramp, U7D pin 8 goes low, and the voltage at the anode of CR6 and 
the emitter of QIO is pulled slightly negative by R32. CR6 becomes reverse biased, and QIO turns off, turning 
Q12 off. Current from the collector of Q13 now flows into timing capacitors C4 and C5, and the sweep ramp 
begins. When the end of the sweep ramp ( -i- 2.2V) is detected by the Fast Sweep Control circuit, U7D pin 8 goes 
high (about -I- 5V), turning QIO on. This turns Q12 on, and it begins to discharge C4 and C5. Q12 continues to 
discharge the timing capacitors until CR6 becomes forward biased. At that time, the circuit reaches equilibrium, 
holding the sweep ramp at near OV, with the offset adjusted by R34. 

Fast Sweep Buffer Amplifier. Op amp U14 is connected as a unity gain buffer amplifier, which provides the 
low impedance fast sweep ramp output (FS OUT). FS OUT is applied to the X-axis scan multiplexer in A3A2 
Intensity Control. 
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Fast Sweep Control (D) 

The Fast Sweep Control contains circuitry for end of sweep detection and controls fast sweep dead time, and 
fast sweep triggering. 

End of Sweep Detection. When the sweep ramp reaches about + 2.2V, Q5 conducts and turns Q4 on. 
When the collector of Q4 goes low, UIB pin 5 produces a pulse whose length is the dead time. UlOA and UlOB 
are cleared when UlOB pin 5 goes low, and timing capacitors C4 and C5 are discharged by the Discharge Switch 
in the Fast Sweep Generator. Voltage divider R19 and R20 set the level at which Q5 senses the end of the sweep 
ramp. (Note that the fast sweep ramp ends beyond the right-hand edge of the CRT.) The LRTRC line from 
UlOB pin 5, which is high during the sweep, supplies the retrace blanking signal to A3A2 Intensity Control. 

Fast Sweep Dead Time. Multivibrator U 1 B controls the sweep dead time. U 1 B is triggered at the end of the 
fast sweep ramp and holds UlOA and UlOB cleared for a time that is determined by C7, R24, and R25. This 
prevents the triggering of further ramps for the length of the pulse from UIB pin 5. The length of the dead time 
is about 15 jusec for sweep times from 1 ijsec through 100 msec and about 120 ji^sec for sweep times from 200 
^sec through 10 msec. The ST 100 line (from U6 pin 12 in the Fast Sweep Time Control circuit) controls the 
length of the sweep dead time by switching the UIB timing resistors with transistor switch Q3. In sweep times of 
10 msec through 200 /^sec, Q3 is off and the dead time, set by C7 and R24, is 120 /isec. In sweep times of 100 
(Asec through 1 jusec, <^3 is on, placing R25 in parallel with R24 to decrease the dead time to 15 fAsec. C6 and R23 
supply additional base drive to Q4 at the end of the sweep to insure triggering of UIB. 

Fast Sweep Triggering. Flip-flops UlOA and UlOB control the state of the fast sweep generator. UlOA 
controls the Discharge Switch t^ou^ inverter/buffer U7D. At the end of a fast sweep, both UlOA and UlOB 
are held cleared by the dead time circuit (UIB and U7F). Following the dead time, a trigger from U16 pin 5 
causes UlOB pin 7 to go low. This causes UlOA pin 5 to go high, which turns off the Discharge Switch and 
starts a sweep ramp. This can occur only if FS EN is high. If FS EN is low, the J and K inputs of UlOB are held 
low and a trigger will not set UlOB. 

Fast Sweep Multiplexing. In Fast Sweep mode, the X output of A3A3 Line Generator and the fast sweep 
ramp must be multiplexed to A1A4 X Deflection Amplifier to produce a display consisting of the graticule and 
characters with the f^ast sweep ramp and the analog video signsd. The video signal from A4A1 Video Processor 
is multiplexed to A1 A5 Y Deflection Amplifier when the fast sweep ramp is multiplexed to A1 A4. The X and Y 
multiplexers are located in A3A2 Intensity Control. 

In Fast Sweep mode, the output from A3A3 is applied to the CRT deflection amplifiers following the comple- 
tion of at least one fast sweep ramp. 

Fast Sweep Intensity Control (E) 

To provide uniform intensity between the fast sweep trace and the other information displayed on the CRT, the 
Fast Sweep Intensity Control circuit generates a voltage to control the CRT beam intensity (Z-axis) when the 
fast sweep ramp is multiplexed in. 

The FSZ voltage is dependent on the duty cycle of the fast sweep ramp; that is, the ratio of time during which 
the ramp is in progress to the sum of dead time and sweep time. FSZ varies from about 150 mV (low beam 
intensity) for high duty cycle operation to about 2V (high beam intensity) for very low duty cycle operation. 

The LRTRC line, high during the fast sweep ramp, provides a digital waveform which is averaged and inverted 
by Q2, Cl 5, and associated circuitry, proviing an output voltage to Q1 that is dependent on the average value 
of the LRTRC signal. Q1 is an emitter follower which provides drive when the FSZ signal is above =150 mV for 
low duty cycle sweep operation (less than 20 percent). When the voltage at the collector of Q2 is below + 0.7V 
(high duty cycle operation), the base-emitter junction of Q1 is off, and the FSZ voltage is held at about 150 mV 
by voltage divider R7 1 and R72. 
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A3A1 TRIGGER, TROUBLESHOOTING 



Much of the circuitry on the A3A1 Trigger can be tested without removing the assembly from the instrument. 

r "V 

First key in Instrument Preset, 0 Hz and 10 msec. Noise should be displayed at approximately 



2.5 divisions up from the bottom graticule. If the display is blanked, try and then triggering. 



The waveforms shown on the service sheet for TP2 and TPS are valid only in the and Normal mode ( G3 
ED , i 1 ). The Fast Sweep time should be equal to the time it takes the ramp at TPS to sweep from OV 

to + 2V. The oversweep above 2V is determined by the Sweep Comparator and is not critical for instrument 
operation. The dead time when the ramp and LRTRC are low is approximately 15 fisec for sweep times less than 
200 /isec, and 120 /isec for sweep times from 200 /isec to 10 ms. During the dead time the Free Run Oscillator is 
on. See Figure 1 for the relationships between the waveforms. 



A3A1TP5 



A3A1TP2 



A3A1TP3 




FIGURE 1. FAST SWEEP TIME WAVEFORMS 
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When using [ ] TRIGGER, the waveforms are similar except for the dead time. Following the minimum 

dead time period, whenever a negative-going transition occurs at TP3, a ramp is started. When the sweep ends, 
TP2 goes low and stays low until a negative-going transition occurs at TP3. See Figure 2 for the relationships 
between the TRIGGER waveforms. 




FIGURE 2. FAST SWEEP LINE TRIGGER WAVEFORMS 



If noise is used as a video trigger and the TRIGGER LEVEL control is properly set, the [ 1 trigger waveforms 

at TPS and TP2 will be the same as those in Figure 1 . During the minimum dead time period, the noise signal 
trigger will be present. If a video trigger does not occur (TRIGGER LEVEL control set fully CW or CCW), 
then the Auto THgger circuitry will generate a trigger approximately every 25 msec. TP2 and TPS will have the 
relationship shown in Figure 2. If the voltage at U13 pin 3 is much less than U13 pin 2, then TP3 will be 
approximately -1- 4V. If the opposite is true, the waveforms at TP3 and TP2 will be the same. 

If no fast sweep is occurring, check TPS first. If the voltage is greater than -I- 2.6V, the most likely failure would 
be in the Fast Sweep Control circuitry. Refer to the circuit description for operation of this functional block. An 
open Discharge Switch would also cause TPS to remain greater than -F 2.6V for all fast sweep times. 

If TPS is 0 ± 200 mVdc and no fast sweeps occur, the Fast Sweep Control circuitry should be examined. Other 
defective components that would cause the same indications are Q13 and U7D. The Sweep Trigger circuit may 
also be defective. 
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The Sweep Trigger circuitry can be tested by tracing the trigger signals through U16 to pin 13 of UlO. Try 
Triggering first, as this is the simplest source. A TTL signal at the power line frequency should be present at 
TPS. U7 pin 12 and the FAST SWP ENABLE line should both be high. Also check for proper trigger signals at 
TP3. 

Incorrect sweep times on the fast sweep time mode are difficult to observe from the display. One quick trouble- 
shooting method is to disconnect the VIDEO signal (cable 96, coming from the rear-panel VIDEO INP jack) 
from A3A 9J1 ^ d connect A3A9J1 to A3A2J2. This sends a 200 kHz test waveform to the Deflection Amplifi- 
ers. Press G3 TRIGGER and set the ® to 10 ^sec. Adjust the LEVEL Control to produce a display. It 
should appear as in Figure 3. By using fast sweep times from 10 ^sec to 200 ;^sec, all of the Fast Sweep Time 
Control circuitry will be exercised. If one or more of the sweep times is incorrect. Note 6 will be helpful in 
determining if one of the control lines is faulty. The Switchable Current Source circuitry may also be defective. 




FIGURE 3. 200 kHz TEST SIGNAL WAVEFORM 
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TABLE 1 . A3A1 , REPUCEABLE PARTS {1 OF 3) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A1 


B5662-60014 




1 


BOARD ASSEHBLY, TRIGGER 


28480 


85662-600 14 


A3A1C1 


0160-0174 


9 


3 


CAPACITOR-FXD , 47UF +80-20% 25VDC CER 


28480 


0160-0174 


A3AlCa 


0160-0174 


9 




CAPACITOR-FXD . 47UF +80-20% 25VDC CER 


23480 


0160-0174 


A3A1C3 


0160-2252 


8 


1 


CAPACITOR-FXD 6.2PF +-.2SPF 500VDC CER 


28480 


0160-2252 


A3A1C4 


0140--0233 


9 


1 


CAPACITOR-FXD 480PF +-1% 300VDC MICA 


72136 


DH15F401FO3OOW91C 


A3A1C5 


0160-4314 


a 


1 


CAPACITOR-FXD . 05UF +-1X 200VDC 


20480 


0160-4314 


A3A1C6 


0160-2307 


N 


1 


CAPACITOR-FXD 47PF +-5% 300VDC MICA 


20480 


0160-2307 


A3A1C7 


0160-0155 


M 


1 


CAPACITOR-FXD 3300PF +-10% 200VDC POLYE 


28480 


0160-0155 


A3A1C8 


0160-4084 


n 


2 


CAPACITOR-FXD ,tUF +-20% 50VDC CER 


23480 


0160-4084 


A3A1C9 


0160-4084 


Ei 




CAPACITOR-FXD ,1UF +-20% 50VDC CER 


20480 


0160-4084 


A3A1C11 


0160-3456 


□ 


1 


CAPACITOR-FXD lOOOPF +-10% IK9DC CER 


28480 


0160-3456 


A3A1C12 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


A3A1C13 




■ 




NOT ASSIGNED 






A3A1C14 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


A3A1C1S 


0180-0374 


FI 




CAPACITOR-FXD 10UF+-10% 20VDC TA 


56289 


150D106X9020B2 


A3A1CU 


0180-0197 


8 


■1 


CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X902CA2 


A3A1C17 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 209DC TA 


56289 


150D22SX9020A2 


A3A1C18 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56239 


150D225X9020A2 


A3A1C19 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X902DA2 


A3A1C20 


0160-0174 


□ 




CAPACITOR-FXD .47UF +80-20% 25VDC CER 


28480 


0160-0174 


A3A1C21 




1 




NOT ASSIGNED 






A3A1C22 




1 




NOT ASSIGNED 






A3A1C23 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


5628? 


150D225X9020A2 


A3A1C24- 




■ 










A3A1C2& 




■ 




NOT ASSIGNED 






A3A1C27 


0160-2055 


i 




CAPACITOR-FXD .01UF +80-20% lOOVDC CER 


2848 0 


0160-2055 


A3A)C2B 


0160-2055 


s 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160 -2055 


A3A1C29 


0160-2055 


i 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


2848 0 


0160-2055 


A3A1CR1 


1901-0535 


1 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A1CR2 


1901-0535 


9 




DIODE-SM BIG SCHOTTKY 


28480 


1901-0535 


A3A1CR3 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0535 


A3A1CR4 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0535 


A3A1CRS 


1901-0040 


1 


1 


DIODE-SWITCHING 309 SOMA 2NS DO-35 


28480 


1901-0040 


A3A1CR6 


1901-0179 


7 


1 


DIODE-SWITCHING 159 SOMA 750PS DO-7 


28480 


1901-0179 


A3A1U1 


9140-0114 


4 


3 


INDUCTOR RF-CH-MLD lOUH 10% .166DX.385LG 


28480 


9140-0114 


A3A1L2 


9140-0114 


4 




INDUCTOR RF-CH-MLD lOUH 10% .166DX.385LC 


28480 


9140-0114 


A3A1L3 


9140-0114 


4 




INDUCTOR RF-CH-MLD lOUH 10% .166DX.305LG 


28480 


9140-0114 


A3A1Q1 


1854-0882 


8 


2 


TRANSISTOR NPN PD=300MW FT=200MHZ 


28480 


1854-0882 


A3A1Q2 


1854-0882 


8 




TRANSISTOR NPN PD=300MW FT=200MHZ 


28480 


1834-0882 


A3A1Q3 


1853-0281 


9 


2 


TRANSISTOR PNP 2N2907A SI TO-IB PD=400MW 


04713 


2N2907A 


A3A1Q4 


1854-0404 


0 


4 


TRANSISTOR NPN SI TO-18 PD=360MW 


26480 


1854-0404 


A3A1Q5 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD*400MW 


04713 


2N2907A 


A3A1Q<> 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A3A1Q7 


1855-0020 


8 


3 


TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


2Q480 


1855-0020 


A3A1Q8 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


284S0 


1855-0020 


A3A1Q9 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1Q5S-0Q20 


A3A1Q10 


1853-0034 


0 


1 


TRANSISTOR PNP SI TO-18 PD=360MW 


20480 


1853-0034 


A3A1Q11 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A3A1Q12 


1854-0546 


1 


1 


TRANSISTOR NPN SI TO-72 PD=200MW 


28480 


1854-0546 


A3A1Q13 


1853-0451 


5 


1 


TRANSISTOR PNP 2N3799 SI TO-18 PD«=360HW 


01295 


2N3799 


A3A1Q14 


1834-0404 


o 




TRANSISTOR NPN SI TO-18 PD<=360MW 


28480 


1854-0404 


A3Aiqi5 


1854-0039 


7 


1 


TRANSISTOR NPN 2N3053S SI TO-39 PD=1W 


3L585 


2N30S3S 


A3A1R1 


0698-6863 


4 


1 


RESISTOR 1.537K .25% . 125W F TC=0+-50 


28480 


0698-6863 


A3A1R2 


0698-6867 


8 


1 


RESISTOR 7.35K .25% .125W F TC=0+--50 


2B4B0 


0698-6867 


A3A1R3 


0698-7794 


2 


1 


RESISTOR lOK .25% .125U F TC=0+-100 


19701 


MF4C1/8-T0 1002-C 


A3A1R4 


0757-0279 


0 


ID 


RESISTOR 3.16K 1% .125U F TC=0+-100 


24546 


C4 -1/B-T0-3161-F 


A3A1R5 


0757-0279 


0 




RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


C4- 1/'B-T0-3161-F 


A3A1R6 


0757-0279 


0 




RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


C4-1/B-T0-3161-F 


A3A1R7 


0757-0279 


0 




RESISTOR 3.16K 1% .125W F TC=O+-t00 


24546 


C4- 1/8-TD-3161-F 


A3A1R8 


0757-0279 


0 




RESISTOR 3.16K 1% .12SU F TC=0+--100 


24546 


C4-1/8-T0-3161 -F 


A3A1R9 


0757-0279 


0 




RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A3A1R10 


0737-0279 


0 




RESISTOR 3.16K 1% .125W F TC*0+-100 


24546 


C4-1/B-T0-3161-F 


A3A1R11 


0698-5573 


1 


1 


RESISTOR 50K .5% .125W F TC=0+-100 


24546 


C4 1/B-TO -50 02- D 


A3A1R12 


0698-8014 


1 


1 


RESISTOR 22. 3K .5% .125W F TC=0+-50 


19701 


MF4C1/8-T2-2232 -D 


A3A1R13 


0698-6840 


7 




RESISTOR 4.07K .5% .12SW F TC°0+-50 


24546 


NC55-1/8-T2-4071-D 


A3A1R14 


0698-6217 


2 




RESISTOR 200K .5% .125W F TC=0+-100 


28480 


0698-6217 


A3A1R15 


0757-0A16 


7 




RESISTOR 511 1% .125W F TC>=0+-106 


24546 


C4-1/8-T0-511R-F 


A3A1RU> 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=8+-100 


24546 


C4-1/8-TO-1001-F 


A3A1R17 


0698-0083 


8 




RESISTOR 1.96K 1% .125W F TC=0+-100 


24546 


C4-1/0-TO-1961-F 


A3A1R18 


0698-3440 


7 




RESISTOR 196 1% .125W F TC=0+-100 


24546 


C4-1/3-T0-196R-F 


A3AIRt9 


0757-0443 


0 




RESISTOR IIK 1% .125W F TC=0+-100 


24546 


C4 l-'0-TO-llO2-F 


A3A1R20 


0757-1 094 


9 


2 


RESISTOR 1.47K 1% .125W F TC=0+-100 


24546 


C4- 1/8-T0-1471 -F 
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TABLE 1 . A3A1, REPLACEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 


A3A1R21 


0757-0280 


A3A1R22 


0757-0200 


A3A1R23 


0757-0280 


A3A1R24 


0757-0465 


A3A1R25 


0757-0444 


A3A1R26 


0690-3156 


A3A1R27 


0757-0279 


A3A1R28 


0698-0003 


A3A1R29 


0757-0280 


A3A1R30 


0757-0200 


A3A1R31 


0757-0416 


A3A1R32 


0698-3156 


A3A1R33 


0698-3440 


A3A1R34 


2100-1972 


A3A1R3S 


0698-3156 


A3A1R36 


0698-3441 


A3A1R37 


0670-3445 


A3A1R38 




A3A1R39 




A3A1R40 


0757-0279 


A3A1R41 


0698-3156 


A3A1R42 


0757-0438 


A3A1R43 


0757-1094 


A3A1R44 




A3A1R45 


0757-0280 


A3A1R46 


0757-0416 


A3A1R47 


0757-0416 


A3A1R48 


0757-0442 


A3A1R49 


0757-0289 


A3A1R50 


0683-1555 


A3A1RS1 


0757-0442 


A3A1RS2 


0698-3260 


A3A1R53 


0757-0279 


A3A1R54 


0757-0346 


A3A1RSS 


0757-0346 


A3A1RS6 


0757-0346 


A3A1RS7 




A3A1RS8 


0698-3450 


A3A1R59 


0757-0200 


A3A1R60 


0757-0280 


A3A1R61 


0757-0280 


A3A1R62 . 


0757-0200 


A3A1R63 




A3A1R64 




A3A1R6S 


0698-0065 


A3A1R66 


0698-3154 


A3A1R67 


0757-0290 


A3A1R6B 


0698-3160 


A3A1R69 


0757-0442 


A3A1R70 




A3A1R71 


0698-3447 


A3AIR724 


0698-3449 


A3A1TP1 


1251 -0600 


A3A1TP2 


1251-0600 


A3A1TP3 


1251-0600 


A3A1TP4 


1251-0600 


A3A1TP5 


1251-0600 


A3A1U1 


1820-1423 


A3A1U2 


1820-1417 


A3A1U3 


1020-1281 


A3A1U4 


1820-1112 


A3A1U5 


1820-1196 


A3A1U6 


1820-1196 


A3A1U7 


1820-0471 


A3A1U8 


1826-0319 


A3A1U9 


1820-1423 


A3A1U10 


1820-1212 


A3A1U11 


1820-1201 


A3A1U12 


1320-1112 


A3A1U13 


1820-0475 


A3A1U14 


1826-0319 


A3A1U15 


1820-1425 


A3A1U16 


1820-1298 


A3A1U17 


1820-1197 


A3A1U18 


1820-1216 




Description 




Mfr Part Number 





RESISTOR IK IX .125W F TC=0«-100 
RESISTOR IK IX ,125U F TC=0+-100 
RESISTOR IK IX ,t25U F TC=0+-100 
RESISTOR lOOK IX .t25U F TC=0+-100 
RESISTOR 12. IK IX .125W F TC=0+-100 

RESISTOR 1A.7K IX .125M F TC=0+-100 
RESISTOR 3.16K IX .125U F TC=0+-100 
RESISTOR 1.96K IX .12SU F TC=0+-100 
RESISTOR IK IX ,125W F TC=>0f-10B 
RESISTOR IK IX .125W F TC=0+-100 

RESISTOR 511 IX .125W F TC=0*~100 
RESISTOR 14, 7K IX .125M F TC=0+-100 
RESISTOR 196 IX .125W F TC-^O^-lOO 
RESISTOR-TRMR 20K lOX UU SIDE-ADJ 20-TRN 
RESISTOR 14. 7K IX .125U F TC=0+-100 

RESISTOR 215 IX .125W F TC=0+-100 
RESISTOR 348 IX .125W F TC=-0+-100 
NOT ASSIGNED 
NOT ASSIGNED 

RESISTOR 3.16K IX .125W F TC=0+-100 

RESISTOR 14. 7K IX .125W F TC=0+-100 
RESISTOR 5.1 IK IX .125W F TC=0+-100 
RESISTOR 1.47K IX .125W F TC=0+-100 
NOT ASSIGNED 

RESISTOR IK IX .125W F TC=0+-100 

RESISTOR 511 IX ,125U F TC=0+-100 
RESISTOR 511 IX .125W F TC=0+-100 
RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR 13. 3K IX .125W F TC=0+-100 
RESISTOR 1.5M 5X .23W FC TC=-908/+l 1 00 

RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR 464K IX .125W F TC=0+-100 
RESISTOR 3.16K IX .125W F TC=0+-100 
RESISTOR 10 IX .125W F TC=0+-100 
RESISTOR 10 IX .125M F TC=D+-100 

RESISTOR 10 IX .125M F TC=0+-100 
NOT ASSIGNED 

RESISTOR 42. 2K IX .125U F TC=0+-100 
RESISTOR IK IX .125W F TC=0+-100 
RESISTOR IK IX .125U F TC=>0+-100 

RESISTOR IK IX .125W F TC=0+-100 
RESISTOR IK IX .125W F TC=0+-100 
NOT ASSIGNED 
NOT ASSIGNED 

RESISTOR 2.61K IX .125U F TC=0+-100 

RESISTOR 4.22K IX .125M F TC=0+~100 
RESISTOR 6.19K IX .125H F TC=0+-100 
RESISTOR 31. 6K IX .125M F TC=0+-100 
RESISTOR lOK IX .125W F TC=0+-100 
NOT ASSIGNED 

RESISTOR 422 IX .125W F TC=0+-100 
RESISTOR 20. 7K IX .125U F TC=0+-100 

C0NNECT0R-3GL CONT PIN 1 . 1 4-HM-BSC-3Z SO 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ 9Q 
CONNECTOR-SGL CONT PIN 1 . 14-HM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM-B8C~SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-HM-IiSC-SZ SQ 

IC no TTL LS MONOSTBL RETRIG DUAL 
IC GATE TTL LS NAND QUAD 2-INP 
IC DCDR TTL LS 2-T0-4-L1NE DUAL 2-INP 
IC FF TTL LS D-TYPE POS-EDCE-TRIG 
IC FF TTL LS D-TYPE POS-EDGE-TRIC COM 

IC FF TTL LS D-TYPE POS-EDGE-TRIC COM 
IC INV TTL HEX 1-INP 
IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 
IC MU TTL LS MONOSTBL RETRIG DUAL 
IC FF TTL LS J-K NEG- EDGE-TRIG 

IC GATE TTL LS AND QUAD 2-INP 

IC FF TTL LS D-TYPE P03-EDGE-TRIG 

IC COMPARATOR HS TO-99 PKG 

IC OP AMP LOU-BIAS-H-IMPD TO-99 PKG 

IC SCHMITT-TRIG TTL LS NAND QUAD 2-lNP 

IC MUXR/DATA-SEL TTL LS 8-TO-l-LINE 
IC GATE TTL LS NAND QUAD 2-INP 
IC DCDR TTL LS 3-T0-8-L1NE 3-INP 



C4-1/8-T0-1001 -F 
C4- 1/e-TO-lOOl-F 
C4-1/8-T0-KI01 -F 
C4-1/8-TO-1003-F 
C4-1/B-T0-1212-F 

C4-1/B-T0-1472-F 
C4-1/8-T0-3161 -F 
C4-1/B-T0-1961-F 
C4-1/0-TO-1OO1-F 
C4- 1/8-T0--1001-F 

C4 -1/8-T0-511R-F 

C4-1/0-TO-1472-F 

C4-1/8-T0-196R-F 

3810P-203 

C4-1/B-T0-1472-F 

C4-1/8-T0-215R-F 
C4-1/8-T0-34BR -F 



C4-1/B-T0-3161-F 

C4-1/8-T0-1472-F 
C4-1/8-T0-5111-F 
C4-1/8-T0-1471 -F 

C4-1/0-TO-1OO1-F 

C4-1/B-T0-511R-F 
C4 -1/8-T0-511R-F 
C4- 1/8-T0-1002-F 
MF4C1/0-TO-1332-F 
CB1355 

C4 -1/8-T0-1O02-F 

0698-3260 

C4 -1/8-T0-3161- F 

C4--1/8-T0-10R0-F 

C4-1/B-TO-10RO-F 

C4-1/0-TO-1ORO-F 

C4-1/8-T0-4222-F 
C4-1/8-T0-1001 -F 
C4- 1/8-TO-lOOl-F 

C4- 1/8-TO-lOOl-F 
C4- 1/8-TO-lOOl-F 



C4-1/0-TO-2611-F 

C4-1/8-T0-4221-F 
MF4C1/B-T0-6191 -F 
C4-1/8-T0-3162-F 
C4 -1/Q- T0-1002-F 



C4-1/0-TO-422R-F 

C4-1/8-T0-2872-F 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

SN74LS123N 

SN74L626N 

SN74LS139N 

SN74LS74AN 

SN74LS174N 

SN74L8174N 

SN7406N 

LF356G 

SN74LS123N 

BN74LS112AN 

SN74LS08N 

SN74LS74AN 

LN306H 

LF3S6G 

SN74LS132N 

SN74LS251N 

SN74LS00N 

SN74LS130N 



♦Indicates factory selected value 
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TABLE 1 . A3A1 , REPUCEABLE PARTS (3 OF 3) 




Description 




Mfr Part Number 



DIDDE-ZNR 17. ey 51i DO-35 PD=,4W 
DIODE-ZNR 17.8V 5X DO-35 PD=.4U 
DIDDE-ZNR 12.1V 5X DO-35 PD=.4W 
DIODE-ZNR S.llV 5X DO-35 PD=,4U 
DIODE-ZNR 5.11V 5X 00-35 PD=.4W 

MISCELLANEOUS PARTS 

EXTR-PC BD BRN POLYC . 062- BD-THKNS 



1902-3224 

1902-3224 

1902-3182 

1902-0041 

1902-0041 



28480 4040-0749 
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FIGURES. A3A1 TRIGGER, COMPONENT LOCATIONS 
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A3A2 INTENSITY CONTROL, CIRCUIT DESCRIPTION 



A3A2 Intensity Control provides the following functions: 

• It receives AX and AY signals from A3 A3 Line Generator, approximates the line length, and controls the 
Z-axis level to the display. 

• It sets and controls the duration of the Line Generator drawing period, which is either 4 ^sec or 19 ^sec, 
depending on the approximate line length. 

• It provides drive signals to Line Generator switches. 

• It controls all display blanking. 

• It multiplexes digital storage (Line Generator) X, Y, Z, and blanking with direct display of fast sweep, 
video, fast sweep Z, and retrace blanking. 

Intensity level is modulated as a function of AX and AY. The Line Generator Z-Axis circuit receives AX and AY 
from A3 A3 Line Generator. The magnitudes of AX and AY are summed together to approximate line length. 
The output of the Line Generator Z-Axis circuit goes to the Bright circuit, which sets the Z-axis signal to 
maximum when bright lines are drawn. The signal from the Bright circuit is multiplexed with the FSZ signal 
from A3A1 Trigger and becomes the Z signal to the display. The Z signal also goes to the AUX Z circuit, where 
Z and AUX BLANK are combined to form the AUX Z signal. 

The line length approximation from the Line Generator Z-Axis circuit goes to the Long Line Comparator, 
which decides whether the line should be drawn as a long line (19 /usee drawing time) or a short line (4 /usee 
drawing time). This decision is stored at the Input Register and sent to the A3 A3 Line Generator as the LLL 
signal. It goes with LGCLK to the Long Line/Short Line Timing circuit, which generates the timing signals 
necessary to control the Line Generator setup and drawing periods. The signal INTR is used by A3A6 Main 
Control to determine when to send new X and Y values to the Line Generator. The timing signals also go to the 
Integrator Switch Driver and to the Sample and Hold Driver, which form the drive signals needed for the Line 
Generator. 

Control of display blanking begins at the Input Register. Blank and blink information is held in the register 
during the line drawing period. The Blanking Logic circuit controls all display blanking. It unblanks, blanks, or 
blinks lines as required by the Input Register. It multiplexes digital storage blanking with fast-sweep retrace 
blanking. 

Fast Scan Trigger Detect and Bus Buffer circuits are used to provide information to A3A6 Main Control to 
create the digital storage display. 

Line Generator Z-Axis (J) 

AX and AY are received from A3 A3 Line Generator. U17 and associated circuitry is a magnitude detector. For 
positive AX, CRl is forward biased, U17 output goes negative, and CR2 cathode is at OV. For negative AX, CRl 
is reverse biased, U17 output goes positive, and CR2 cathode is - AX volts (or |AX|). Since R15 = 2R7 = Rl, the 
signal at CR5 anode due to AX alone is - |AX|. When added to the output of the AY magnitude detector, the 
signal at CR5 anode is ( - 1 AX| - 1 AY|), which is a rough approximation of line length. The signal at CR7 anode 
is equal to the signal at CR5 anode except when CR5 anode is more positive than -O.IY R16 and R17 prevent 
CR7 anode from rising above - 0. IV. 

The line length signal (— |AXj — |AY|) is sampled by U5 during the setup period of A3A3 Line Generator. 
Switches Q2 and Q4 are closed during sampling. The signal is held on C3 during the drawing period. Switches 
Q1 and Q3 are closed during the hold mode. 
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For dim lines, the DIM signal is high, and switch A of analog switch UlA is closed to lower the gain of the 
Sample and Hold circuit. 

UlA switch D is closed during long lines (19 f/sec drawing period). 

Bright (K) 

For bright lines (BRIGHT signal high), switch C of U IB is closed to set the signal LGZ to + 2V. 

Digital Storage/Fast Scan Mux (M) 

This circuit provides multiplexing between the digital storage display (Line Generator) and the fast scan display 
(video and fast sweep). For the digital storage display, LGX, LGY, and LGZ are connected to X, Y, and Z by 
U15 and U14. For the fast scan display, FS OUT (fast sweep output), VIDEO, and FSZ (fast sweep Z axis) are 
selected. 

Long Line Comparator (L) 

The Long Line Comparator receives the hne length approximation from CRT cathode and compares it with the 
long-line threshold (LL THRESHOLD adjustment R12). U4 pin 7 goes high when the approximation has 
greater magnitude than the threshold. 

Input Register (C) 

The signal from the Long Line Comparator and line intensity information are stored in the Input Register when 
a positive edge occurs on the INTR line. The Input Register is updated for each line drawn on the display. Signal 
FS is used to select the fast scan display (fast sweep and video). 

Blink (D) 

The output of U12 is a 1-Hz signal with a 90 percent duty cycle. When enabled by the BLINK command stored 
in the Input Register, this signal causes display blinking. 

Long Line/Short Line Timing (B) 

This circuit receives signal LGCLK from A3A7 Interface and signal LL from the Input Register. It generates 
signal INTR, which is a string of 1 /^sec pulses. When LL is low the pulses are spaced 5 /isec apart; when LL is 
high the pulses are 20 fusec apart. This provides the timing signals for the 4 and 19 fxsec Line Generator drawing 
periods and 1 jusec setup period. 

Integrator Switch Driver (E) 

This circuit provides the drive signals for the Integrator switches in A3 A3 Line Generator. Q13 and Q14 form a 
complementary driver. When the input is low, Q13 is on and Q14 is off, setting INTG to - 5V and LINTG to 
4.7V nominal. When the input is high, Q13 is off and 14 is on, setting INTG to -i- 7.3V nominal and LINTG to 
-5V. 

Sample and Hold Switch Driver (G) 

This circuit provides the drive signals for the Sample and Hold circuits of the Line Generator X, Y, and Z axes. 
QIO and Q12 form a complementary driver. A — 9.6V reference is provided by Q1 1 and associated circuitry. Q9 
is a level translator. When Ull pin 11 goes low, Q9 collector goes to - 10.3V, turning QIO off and Q12 on. 
Signals HLDX and HLDY go to OV, and signal SMPL goes to - 7.6V nominal. When U1 1 pin 1 1 goes high, Q9 
collector goes to -8.9V, turning QIO on and Q 12 off. SMPL goes to OV and QIO collector goes to -8.4V 
nominal. Potentiometers R50 (X S&H BAL) and R51 (Y S<feH BAL) are used to adjust the HLDX and HLDY 
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drive levels to A3A3 Line Generator. CIS and Q5 speed the rise time of the HLDX and HLDY signals. As U1 1 
pin 1 1 goes from high to low, the base of Q5 goes low, causing Q5 to turn on and the HLDX and HLDY signals 
to rise almost instantaneously. 

Blanking Logic (F) 

This circuit provides all display blanking. It multiplexes the retrace blanking of the fast scan display (direct 
video and fast sweep) with the digital storage blanking. For the digital storage display it provides blanking or 
unblanking as specified by signals LLGBLANK, BLINK, DOTEN, and INTR. R30, R27, C16, R28, R32, and 
Cl 5 are delay circuits which match the delay of the LBLANK signal to the delay of the Line Generator. R31, 
R29, and C14 match the retrace blanking delay to the fast sweep delay. 

AUXZ (N) 

The AUX Z circuit receives the LBLANK signal from the Blanking Logic and the Z signal from the Digital 
Storage/Fast Scan Mux. It generates the AUX BLANK and AUX Z signals. R65 and R62 convert the 0-2V 
range of Z to the 0 - IV range necessary for variation of AUX Z intensity. U8 is a voltage follower with Q6 
providing a high current output. 

Blanking causes the AUX Z signal to drop to - IV or less. When AUX BLANK goes high, Q7 turns off and Q8 
turns on, causing AUX Z to go negative. When AUX BLANK IS LOW, Q7 is on and Q8 is off. 

Fast Scan Trigger Detect (H) 

This circuit is used to detect the occurrence of a fast scan trigger. When LRTRC, the retrace signal, goes high, a 
fast scan has been triggered. Flip-flop U18B is set by the positive edge of LRTRC. U18B is reset by LRSTO. 

Bus Buffer (I) 

This circuit buffers status signals onto the Digital Storage Bus. 
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A3A2 INTENSITY CONTROL, TROUBLESHOOTING 



The A3A2 Intensity Control Assembly modulates the Z-Axis intensity, controls the A3A3 Line Generator 
drawing period, controls the display blanking, and multiplexes Digital Storage with the fast sweep video for 
sweep times less than 20 ms. 

Digital Storage Test Program 4 is used to troubleshoot this assembly. Table 1 lists the voltages that are present at 
various nodes in the Line Generator Z-Axis (J). Depending on the persistence of the oscilloscope the waveforms 
will appear either zis dots or vertical line segments. If any of the sample and hold FETs A3A2 Q1 — Q4 are 
defective, it is easier to replace all four than to isolate the defective component. 

TABLE 1. LINE GENERATOR Z-AXIS VOLTAGES 



A3A2R12 


PI-36 


U17pin6 


PI -34 


U16pin6 


U9 pin 6 


U5 pin 6 


LL(CW) 
SL (CCW) 


+ 2Vto -6V 
+ 5Vto -6V 


-0.5 V to +6V 
-0.5 V to +6V 


+ 2Vto -9V 
+ 2Vto -9V 


-0.5V to +9V 
-0.5V to +9V 


Oto -f9V 
Oto +9V 


Oto +6V 
Oto -f 14V 



Disabling the blanking signal can be helpful when troubleshooting labels that are shifted from their proper 
positions. This is done by grounding one input to U7D. This can be accomplished without removing the board 
by running a jumper from ground to A3 A2R32, the resistor nearest to the LG/FS CAL connector, A3 A2J2. 

The following program draws either a horizontal or a vertical line on the CRT. It is useful for troubleshooting 
problems associated with dynamic operation of the Z-Axis Line Generator. A better understanding of the 
operation of the Z-Axis Line Generator will be gained by keying in this program and observing the waveforms 
while reading the circuit description. 

Key in the following: 



Instrument Preset 
S TRACE A 
B TRACE B 
[ ] Recorder Upper Right 

1056 Hz 

G3 Recorder Lower Left . 
0 Hz 

I } Recorder Upper Right 



1026 


Hz . 


0 


Hzl 


0 


Hz 


1023 


Hz 


0 


Hz 


0 


Hz 


0 


Hz 


1056 


Hz 



[ 1 Recorder Lower Left . 

2048 Hz 

f 1 Recorder Upper Right 
1056 Hz 



Comments 



WRITE: 

(Skip Page) 

.. DSPLADRS 

WRITE: 

Vector Command 

... X,YPAIR1 
... X,YPAIR2 

... X,YPAIR3 

(Skip Page) 
... DSPLADRS 

WRITE: 

(Skip Page) 
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To switch to a vertical line, key in: 

G3 Recorder Lower Left 
3 Hz 

I I Recorder Upper Right 
0 Hz 
1023 Hz 



The waveforms in Figure 1 show the voltages for the AX and X components. For a vertical line, the waveforms 
are identical at the corresponding nodes in the AY and Y channels. 
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Oscilloscope settings: 
Vertical: 5V/div 
Sweep time: lOjus/div 
Ext trigger: A3A2 P2-23 
Analyzer Settings: 
A3A2R12: Fully CCW 



Oscilloscope Settings: 
Vertical: 5V/div 
Sweeptime: lOius/div 
Ext trigger: A3A2 P2-23 
Analyzer Settings: 

A3A2R12: Fully CCW 



Oscilloscope Settings: 
Vertical: IV/div 
Sweeptime: 10/is/div 
Ext trigger: A3A2 P2-23 
Analyzer Settings: 

A3A2R12: Fully CCW 



U5 pin 6 




a. Magnitude Detector Output 




b. Sample and Hold Output 




c. Z and X Outputs 



FIGURE 1 . INTENSITY CONTROL WAVEFORMS 
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TABLE 2. A3A2, REPLACEABLE PARTS (1 OF 3} 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A2 


85662-60025 


9 


1 


BOARD ASSEMBLY, INTENSITY CONTROL 


2848D 


85662-60025 


A3A2C1 


OUO-2249 


3 


1 


CAPACITOR-FXD 4.7PF +-.25PF 500VDC CER 


28480 


0160-2249 


A3A2C2 


0160-2264 


2 


2 


CAPACITOR-FXD 20PF f-5X SOOVDC CER 0+-30 


28460 


0160-2264 


A3A2C3 


0160-3067 


5 


1 


CAPACITOR-FXD 200PF +-5Z 300VDC MICA 


28480 


0160-3067 


A3A2C4 


0160-2202 


8 


1 


CAPACITOR-FXD 75PF +-5X SOOVDC MICA 


28480 


3160-2202 


A3A2C5 


0160-4084 


8 


17 


CAPACITOR-FXD . lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C6 


0180-0228 


6 


1 


CAPACITOR-FXD 22UF+-1 OX 15VDC TA 


56289 


150D226X901SB2 


A3A2C7 


0180-0374 


3 


3 


CAPACITOR-FXD 1CUF+-10X 20VDC TA 


56289 


150D106X902GB2 


A3A2C8 


0180-0374 


3 




CAPACITOR-FXD 10UF*-10X 20VDC TA 


56289 


150D106X9020B2 


A3A2C9 


0180-0374 


3 




CAPACITOR-FXD 10UF+-10X 20VDC TA 


56289 


150D106X9020B2 


A3A2C1 0 


0160-2055 


9 


3 


CAPACITOR-FXD ,01UF +80-20X lOOVDC CER 


28480 


0160-2055 


A3A2C1 1 


0160-2055 


9 




CAPACITOR-FXD .OIUF +B0-20X lOOVDC CER 


28480 


0160-2055 


A3A2C12 








NOT ASSIGNED 






A3A2C13 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C14 


0160-2257 


3 


1 


CAPACITOR-FXD 1 OPF +-5X SOOVDC CER 0+-60 


28480 


0160-2257 


A3A2C1S 


0160-2264 


2 




CAPACITOR-FXD 20PF +-5X SOOVDC CER Oh-30 


28400 


0160-2264 


A3A2C16 


0140-0192 


9 


1 


CAPACITOR-FXD 68PF t-5X 300VDC MICA 


72136 


DM1SE6B0JO300UV1CR 


A3A2C17 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C1Q 


0160-2204 


0 


1 


CAPACITOR-FXD lOOPF +-5X 300VDC MICA 


28480 


0160-2204 


A3A2C19 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C20 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


20480 


0160-4084 


A3A2C21 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C22 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C23 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C24 


0160-4084 


a 




CAPACITOR-FXD .lUF +-20X 5CVDC CER 


28480 


0160-4084 


A3A2C25 


0160-4084 


8 




CAPACITOR-FXD . tUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C26 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C27 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C28 


0160-4084 


8 




CAPACITOR-FXD .tUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C29 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C30 


0140-0205 


5 


1 


CAPACITOR-FXD 62PF +-5X SOOVDC MICA 


72136 


DM15E620J0300WV1CR 


A3A2C31 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C32 


0160-4084 


8 




CAPACITOR-FXD .lUF +-2DX 5DVDC CER 


28480 


0160-4084 


A3A2C33 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A3A2C34 


0160-2055 


■ 




CAPACITOR-FXD .OIUF +B0-20X lOOVDC CER 


28480 


0160-2055 


A3A2CR1 


1901-0040 


1 


12 


DIODE-SUITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR2 


1901-0040 


n 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR3 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR4 


1701-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR5 


1901-0518 


8 


5 


DIODE-SM SIG SCHOTTKY 


28480 


1901-0513 


A3A2CR6 


1901-0518 


B 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0518 


A3A2CR7 


1901-0518 


8 




DIODE-SM SIG SCHOTTKY 


2Q4S0 


1901-0518 


A3A2CR8 


1901-0040 


D 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1701-0040 


A3A2CR9 


1901-0040 


II 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28400 


1901-0040 


A3A2CR10 


1901-0040 


y 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR11 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR12 


1901-0040 


H 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR13 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS D0-3S 


28480 


1901-0040 


A3A2CR14 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2CR13 


1901-0518 


8 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0518 


A3A2CRli> 


1901-0518 


8 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0518 


A3A2CR17 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A2J1 


1250-0543 


8 


2 


CONNECTOR -RF SM-ENP M PC 50-OHM 


28480 


1250-0543 


A3A2J2 


1250-0543 


8 




CONNECTOR-RF SM-SNP M PC 50-OHM 


28480 


1250-0543 


A3A2L1 


7140-0210 


1 


2 


INDUCTOR RF-CH-MLD lOOUH 5X .166DX.3B5LG 


28480 


9140-0210 


A3A2L2 


08558-80011 


6 


1 


FILTER COIL BLUE 


28480 


08558-80011 


A3A2L3 


9140-0237 


2 


1 


INDUCTOR RF-CH-MLD 200UH 5X .166DX.385LG 


28480 


9140-0237 


A3A2L4 








NOT ASSIGNED 






A3A2LS 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5X .166DX.3B5LG 


28480 


9140-0210 


A3A2Q1 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A3A2Q2 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A3A283 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A3A204 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


2B4B0 


1855-0081 


A3A2Q5 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N32S1 


A3A2Q6 


1854-0404 


0 


3 


TRANSISTOR NPN SI TO-18 PD*360MW 


28480 


1854-0404 


A3A2Q7 


1853-0034 


■ IH 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 


A3A2Q8 


1853-0007 






TRANSISTOR PNP 2N3251 SI TO-IB PD=360MW 


04713 


2N3251 


A3A2Q9 


1053-0007 






TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A3A2Q10 


1854-0404 


D 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A3A2Q11 


1853-0007 


R 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A3A2Q12 


1854-0404 


Q 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A3A2Q13 


1853-0007 


El 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A3A2Q1 4 


1853-0007 


I 


1 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 
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TABLE 2. A3A2, REPLACEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A2R1 


0757-0449 




7 


RESISTOR 20K IX .125« F TC=0+-100 


24546 


C4-1/8-TO-2002-F 


A3A2R2 


0757-0449 






RESISTOR 20K IX .125W F TC=0+-100 


24546 


C4- 1/8-T0-2002-F 


A3A2R3 


0757-0449 






RESISTOR 20K IX ,125W F TC=>0+-100 


24546 


C4-1/8-T0-2002-F 


A3A2R4 


0757-0449 






RESISTOR 20K IX . 125W F TC=0+-100 


24546 


C4-1/8-TO-2002-F 


A3A2R5 


0757-0449 






RESISTOR 20K IX ,125W F TC=0+-100 


24546 


C4-l/e-T0-2002-F 


A3ASR6 


0757-0449 


6 




RESISTOR 20K IX .125W F TC=0+-100 


24546 


C4- 1/0-TO-2OO2-F 


A3A2R7 


0757-0442 


9 


8 


RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A3A2R8 


069B-3153 


9 


2 


RESISTOR 3.83K IX .125U F TC=0+-t00 


24546 


C4 1/0-TO-3831 -F 


A3A2R9 


0698-3156 


2 


1 


RESISTOR 14. 7K IX .125W F TC=0+-100 


24546 


C4-l/B-T0-1472-F 


A3A2R10 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1OO2-F 


A3A2RU 


0757-0442 






RESISTOR lOK IX .125U F TC=fl+-100 


24546 


C4-1/B-T3-1002-F 


A3A2R12 


2100-3354 




1 


RESISTOR-TRMR 50K lOX C SIDE-ADJ 1-TRN 


20480 


2100-3354 


A3A2R13 


0757-0442 






RESISTOR lOK IX ,125W F TC«=0+-100 


24546 


C4-1/8-TO-1002-F 


A3A2R14 


0757-0442 






RESISTOR lOK IX . 125M F TC>=»0+-100 


24546 


C4 l/0-TO-tOO2-F 


A3A2R1S 


0757-0449 






RESISTOR 20K IX .125W F TC=3f-100 


24546 


C4 -1/B-TO-2002-F 


A3A2R16 


0757-0438 


3 


5 


RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


C4-t/0-TO-5in-F 


A3A2R17K 


0757-0470 


3 


i 


RESISTOR 162K IX .125M F TC*0+-100 


24546 


C4-1/0-TO -1623-F 


A3A2R1B 


0757-0430 


3 




RESISTOR 5.11K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-5111-F 


A3A2R19 


0757-0280 


3 


2 


RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A3A2R20 


0737-0442 


9 




RESISTOR tOK IX ,125U F TC«0+-1C0 


24546 


C4-1/8-T0- 1002-F 


A3A2R21* 


0757 -0447 


4 


1 


RESISTOR 16.2K IX .12SW F TC=0+-100 


24546 


C4- 1/B-T0-1622-F 


A3A2R22 


0757-0443 


Q 


1 


RESISTOR IIK IX ,125M F TC=0+-100 


24546 


C4-1/8-T0-11O2-F 


A3A2R23 


0757-0421 


4 


1 


RESISTOR 825 IX .125U F TC=0fr-100 


24546 


C4-1/O-TO-025R-F 


A3A2R24 


0698-3157 


3 


3 


RESISTOR 19. 6K IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1962-F 


A3A2R2S 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4-1/8-TO-1001-F 


A3A2R26 


0757-0442 


9 




RESISTOR lOK IX ,125U F TC=0+-100 


24546 


C4--1/8-TO--1002-F 


A3A2R27 


0757-0422 


5 


3 


RESISTOR 909 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-909R-F 


A3A2R28 


0757-0317 


7 


3 


RESISTOR 1.33K IX .125M F TC=0+-100 


24546 


C4- l/8-T0-133t-F 


A3A2R29 


0757-0422 


5 




RESISTOR 9D9 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-909R -F 


A3A2R30 


0757-0317 


7 




RESISTOR 1.33K IX .125U F TC»Oi-100 


24546 


C4-1/8-T0-1331-F 


A3A2R31 


0757-0317 


7 




RESISTOR 1.33K IX .125U F TC^O^-lOO 


24546 


C4-1/8-T0-1331-F 


A3A2R32 


0757-0422 


5 




RESISTOR 909 IX .125W F TC=0+-100 


24546 


C4-1/9-T0-909R-F 


A3A2R33 








NOT ASSIGNED 






A3A2R34 


069B-00B4 


9 


1 


RESISTOR 2.15K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2151-F 


A3A2R3S 


0757-1094 


9 


1 


RESISTOR 1.47K IX .125W F TC«=0*-100 


24546 


C4-1/8-T0 -1471-F 


A3A2R36 


0698-3435 


n 


1 


RESISTOR 30.3 IX . 125W F TC=0+-100 


24546 


C4--1/8-T0-38R3-F 


A3A2R37 


0698-3151 


7 


1 


RESISTOR 2.B7K IX .125W F TC»0+-100 


24546 


C4-1/8-T0-2871-F 


A3A2R38 


0757-0398 


4 


1 


RESISTOR 75 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-75R0-F 


A3A2R39 


0757-0401 


0 


2 


RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4- 1/8-TO-IOl-F 


A3A2R40 


0698-3446 


3 


2 


RESISTOR 383 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-3B3R-F 


A3A2R41 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


C4-l/8-Ta-5111-F 


A3A2R42 


0757-0394 


0 


2> 


RESISTOR 51.1 IX .125W F TC=04-100 


24546 


C4-1/B-T0-51R1-F 


A3A2R43 


0757-0401 


0 




RESISTOR 100 IX .125W F TC=‘0*-~1D0 


24546 


C4- 1/B-TO-lOl -F 


A3A2R44 


0757-0460 


1 


1 


RESISTOR 61. 9K IX .125W F TC=0+-lfl0 


24546 


C4- 1/B-T0-6192-F 


A3A2R45 


0757-0288 


1 


1 


RESISTOR 9.09K.1X .125W F TC=«0*-100 


19701 


MF4C1/8-T0-9091-F 


A3A2R46 


0757-0419 


0 


2 


RESISTOR 681 IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-681R-F 


A3A2R47 


0757-0278 


9 


1 


RESISTOR 1.78K IX .125M F TC=0+-100 


24546 


C4-1/B-T0-1781-F 


A3A2R4B 


0698-3155 


1 


1 


RESISTOR 4.64K IX .125U F TC=0-t--100 


24546 


C4-1/B-T0-4641-F 


A3A2R49 


0757-0394 


0 




RESISTOR 51.1 IX .125M F TC=0*-100 


24546 


C4-t/a-T0-51Rl-F 


A3A2R50 


2100-3351 


6 


2 


RESISTOR-TRMR 500 lOX C SIDE-ADJ 1-TRN 


20480 


2100-3351 


A3A2R51 


2100-3351 


6 




RESISTOR-TRMR 500 lOX C SIDE-ADJ 1-TRN 


28480 


2100-3351 


A3A2RS2 


0698-3443 


0 


1 


RESISTOR 287 IX .125W F TC=0+-lfl0 


24546 


C4 •1/0-TO-287R-F 


A3A2RS3 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-5U1-F 


A3A2R54 


O698-O0B2 


7 


1 


RESISTOR 464 IX .125M F TC^Ot-lOO 


24546 


C4-1/B-T0-4640 -F 


A3A2RSS 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=-0+-100 


24546 


C4-t/8-T0-5lll-F 


A3A2RS6 


0698-3150 


6 


1 


RESISTOR 2.37K IX .123U F TC=0+-100 


24546 


C4-1/8-T0-2371-F 


A3A2R57 


0757-0428 


1 


1 


RESISTOR 1.62K IX .125W F TC=D+-100 


24546 


C4-l/8-T0-162t-F 


A3A2R58 


0757-0416 


7 


1 


RESISTOR 511 IX .125W F TC=0+-100 


24546 


C4- 1/B-T0-511R-F 


A3A2R59 


0698-3442 


9 


1 


RESISTOR 237 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-237R-F 


A3A2R60 


0698-3446 


3 




RESISTOR 383 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-383R-F 


A3A2R61 


0757-0419 


0 




RESISTOR 631 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-681R-F 


A3A2R62 


0690-3157 


3 




RESISTOR 19. 6K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


A3A2R63 


0698-3153 


9 




RESISTOR 3.B3K IX .125M F TC*0+-100 


24546 


C4-1/8-T 0-383 1-F 


A3A2R64 


0757-0442 


9 




RESISTOR lOK IX ,125W F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A3A2R65 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-1962-F 


A3A2R66 


0757-0405 


4 


1 


RESISTOR 162 IX ,125W F TC=0+-100 


24546 


C4-1/0-TO-162R-F 


A3A2TP1 


0360-0535 


0 


13 


TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A2TP2 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OOOOO 


ORDER BY DESCRIPTION 


A3A2TP3 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00030 


ORDER DY DESCRIPTION 


A3A2TP4 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A2TP5 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OODOD 


ORDER BY DESCRIPTION 


A3A2TP6 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OOOOO 


ORDER BY DESCRIPTION 


A3A2TP7 


0360-0535 


0 




TERMINAL TEST POINT PCB 




ORDER BY DESCRIPTION 


A3A2TP8 


0360-0535 


0 




TERMINAL TEST POINT PCB 




ORDER BY DESCRIPTION 


A3A21P9 


0360-0535 


0 




TERMINAL TEST POINT PCB 




ORDER BY DESCRIPTION 


A3A2TP10 


0360-0535 


0 




TERMINAL TEST POINT PCB 




ORDER BY DESCRIPTION 



♦Indicates factory selected value 

A3A2 9 
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TABLE 2. A3A2, REPLACEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


A3A2TP11 


0360-0535 


A3A2TP12 


0360-0535 


A3A2TP13 


0360-0535 


A3A2U1 


1020-1548 


A3A2U2 


1820-1196 


A3A2U3 


1020-1197 


A3A2U4 


1826-0026 


A3A2U5 


1026-0081 


A3A2U6 


1820-1415 


A3A2U7 


1820-1425 


A3A2UB 


1826-0081 


A3A2U9 


1826-0081 


A3A2U10 


1820-1199 


A3A2U11 


1020-0054 


A3 ABU 12 


1826-0180 


A3A2U13 


1820--1432 


A3A2U14 


1826-0417 


A3A2U15 


1026-0417 


A3A2U16 


1826-0081 


A3A2U17 


1826-0081 


A3A2U18 


1820-1112 


A3A2U19 


1820-1491 


A3A2VR1 


1902-0554 


A3A2VR2 


1902-0025 


A3A2VR3 


1902-3092 


A3A2VR4 


1902-3139 




Description 




TERMINAL TEST POINT PCD 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

IC SWITCH ANLG GlUAD 1 4-DIP -C PKG 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC GATE TTL LS NAND QUAD 2-INP 
IC COMPARATOR PRCN T0--99 PKG 
IC DP AMP WB TO-99 PKG 

IC SCHMITT-TRIG TTL LS NAND DUAL 4-INP 
IC SCHMITT -TRIG TTL LS NAND QUAD 2-INP 
IC OP AMP UB TO-99 PKG 
IC OP AMP UB TO-99 PKG 
IC INU TTL LS HEX 1-INP 

IC GATE TTL NAND QUAD 2-INP 
IC TIMER TTL MONO/ASTBL 

IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 
IC SWITCH ANLG QUAD 16-DIP-C PKG 
IC SWITCH ANLG QUAD 1 6-DIP -C PKG 

IC OP AMP WB TO-99 PKG 
IC OP AMP UB TO-99 PKG 
IC FF TTL LS D-TYPE POS-EDGE-TRIG 
IC BFR TTL LS NON-INV HEX 1 -INP 

DIODE-ZNR lOU 5% PD=tW IR=10UA 
DIODE -ZNR lOV 5X DO-35 PD=.4U TC=+,a6X 
DIODE-ZNR 4.99V ZX DO-35 PD^=,4W 
DIODE-ZNR B.25V 5X DO-35 PD=.4W 

MISCELLANEOUS PARTS 

EXTR--PC BD RED PDLYC . 062-BD-THKNS 



Mfr Part Number 



ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

CD4066AY 

SN74LS174N 

SN74LS0BN 

LM311L 

LM310H 

SN74LS13N 

SN74LS132N 

LM3tOH 

LM310H 

GN74LS04N 

SN7400N 

NE555P 

SN74LS163AN 

LF13333D 

LF13333D 

LM318H 

LH313H 

SN74LS74AN 

SN74LS367AN 

1902-0554 

1902-0025 

1902-3092 

1902-3139 
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A3A2 INTEN3ITY CONTflOL 












I F-DISPLAY SECTION 



A3A3 LINE GENERATOR, CIRCUIT DESCRIPTION 



A3 A3 Line Generator receives a series of digital X and Y display positions, converts them to analog values, and 
connects them with straight lines. This process, called line generation, is similar to that of dot-to-dot drawing on 
paper (see Figure 1). TWo independent line generators are required: one for the X series of values and one for the 
Y series. For each line there is a setup period followed by a drawing period. During the setup period the display 
is blanked by A3A2 Intensity Control. 




Each of the line generators consists of a register, a digital-to-analog converter (DAC), a summing amplifier, a 
sample and hold circuit, an integrator, and a filter. The X or Y register receives the next display point from the 
Digital Storage Bus. The DAC converts this number to a current. The summing amplifier then computes a 
position change AX equal to “next X” minus “present X.” During the setup time for the next line, AX and AY 
are sampled by the Sample and Hold circuit. At the end of the setup time and during the drawing time, AX and 
AY are held for constant input to the Integrator. During the drawing time, the Integrator output changes 
linearly from X to X + AX and from Y to Y + AY. This is done by integrating AX and AY at a constant rate 
such that the output becomes X + AX and Y + AY; that is, “new X” and “new Y.” 



A3A3 1 
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X Register (A) 

U5 and U6 form a 10-bit X Position Register. When a new X position is present on lines B0-B9 of the Digital 
Storage Bus, the CHAR line is held low and a positive-going edge on LDX causes U5 and U6 to be loaded with 
the value of B0-B9. These 10 bits then become the X position input to the X DAC. Characters are drawn by 
changing only bits 1,2, and 3 of the X Position Register and bits 1 - 4 of the Y Position Register. Strokes of a 
character are described by a series of X and Y values sent to the Line Generator on the Digital Storage Bus. B4- 
B6 of the Digital Storage Bus carry the series of X values. When the next X value is present on B4-B6, the 
CHAR line is held high and a positive-going edge on LDCHAR causes U5 to be loaded with the new values for 
bits 1 - 3 of the X position. 

XDAC (D) 

The output of U5 and U6 are the X position input to U4, the X DAC. U4 is a 10-bit multiplying DAC whose 
output current depends on the digital input code and the voltage at VREF (pin 15). This output current is the 
analog X position sent to the X Summing Amplifier. The inputs of U4 are clamped to a maximum of -i- 3 .6V by 
diodes CRl through CRIO. 

X Summing Amplifier (G) 

The X Sununing Amplifier receives the next X position from the X DAC, the present X position from the X 
Integrator, and an X position shift from the Expand Register. The three signals are summed to give AX = “next 
X” -1- “X shift” - “present X.” “X shift ” is a binary signal of OV or -i- 5V, and the amount of shift is adjusted 
by X EXP potentiometer R1 (X and Y shift are used to move the display origin from the graticule lower left to 
the screen lower left). X GAIN potentiometer R4, the X line generator gain adjustment, varies the magnitude of 
the X line generator output. R4 also has an effect on the accuracy of line positions. XLL potentiometer R6, the 
X long line adjust, is used to adjust line position accuracy (see Integrator description). 

X Sample and Hold (J) 

The AX value from the Summing Amplifier is held for constant input to the Integrator by the X Sample and 
Hold circuit. Sampling occurs during the setup period, which lasts 1 ptsec. Holding occurs during the drawing 
period, which lasts 4 ^sec or 19 /^sec. Q2 and Q3 are on during the sample mode and are driven by the SMPL 
line. Q1 and Q4 are on during the hold mode and are driven by the HLDX line (see Figure 2). Q6 is a dual FET 
used to provide a high-impedance input to U2. Capacitor C23 is the holding capacitor. 
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FIGURE 2. SAMPLEAND HOLD MODES, SIMPLIFIED SCHEMATIC 
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X Integrator (L) 

Ul, C26, and Q5 form an “integrate and hold” circuit whose output is the X display position. During the setup 
period, Q5 is open, leaving only Ul and C26 holding the present value of X. During the drawing period, Q5 is 
closed and the constant AX value from the Sample and Hold circuit causes a constant current (proportional to 
AX) to flow through C26. This constant current through C26 causes the output of Ul to change linearly from 
the value (Xj) at the last setup period toward a new value Xj ^ = X^ + AX. When the drawing period ends, Q5 
opens and the circuit returns to the hold mode, this time with output at the new X position, X;. The process of 
current flow through C26 is equivalent to integrating AX over the drawing period. 

The drawing period may last for 4 ^sec (short line) or 19 ^sec Gong line). The hold period lasts for 1 /isec. When 
the Line Generator is drawing a long line (19 f/sec), switch Q8 is open and the current through C26 is determined 
by R15. When the Line Generator is drawing a short line (4 lusec), switch Q8 is closed and the current through 
C26 is determined by R15 in parallel with R7, R18. In either case, the current must be precisely set so that the X 
position will become Xj + , = X; + AX at the end of the drawing period. In the long line mode, XLL potentiom- 
eter R6 of the Summing Amplifier is adjusted to get accurate line positioning. For accuracy in the short line 
mode, XSL potentiometer R18 must be properly adjusted. 

Diodes CR22 and CR23 keep the source of Q5 within 0.7V of ground during the hold mode. Capacitors C43 
and C27 and signal LINTG compensate for gate feedthrough on Q5. R16, C29, and C28 provide frequency 
compensation for U 1 . 

X Filter (O) 

The X Filter is a 2. 5 -MHz low-pass filter which smooths out transients from the X Integrator. 

Y Register (C) 

U9 and UlO form a 10-bit Y Register. When a new Y position is present on B0-B9 of the Digital Storage Bus, the 
CHAR line is held low and a positive-going edge on LDY causes U9 and UlO to be loaded with the value of BO- 
BO. These 10 bits then become the Y position input to the Y DAC. When characters are being drawn, bits 1 -4 
of the Y Register are changed. B0-B3 of the Digital Storage Bus carry the series of Y values representing the Y 
components of the character strokes. When the next Y value is present on B0-B3, the CHAR line is held high 
and a positive-going edge on LDCHAR causes U9 to be loaded with the new values for bits 1 through 4 of the Y 
position. 

Y DAC, Y Summing Amplifier, Y Sample and Hold, Y Integrator, and Y Filter (F) (I) (K) (N) (P) 

The Y DAC, Y Summing Amplifier, Y Sample and Hold, Y Integrator, and Y Filter operate in a manner 
identical to that of the corresponding X Line Generator circuits. 

Expand Register (B) 

U14 is a 2-bit Expand Register which provides scale and origin-shift information to the X and Y Line Genera- 
tors. When a new expand value is present on B6 and B8 of the Digital Storage Bus, a positive-going edge on 
LDEXP causes U14 to be loaded with the value of B6 and B8. A high on B6 will cause a scsile increase of 13 
percent over normal (the graticule is drawn at normal scale) and an origin shift of 13.6 percent of normal scale. 
A high on B8 will cause a scale increase of 55 percent over normal with no origin shift. A high on both B6 and 
B8 will cause a scale increase of 68 percent over normal and an origin shift of 13.6 percent of normal scale. Q16 
and Q17 provide buffering from the TTL signals to the analog circuits. 
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Reference (E) 

U13 provides the reference voltage to the X and Y DACs. The magnitude of the reference voltage is propor- 
tional to the scale of the Line Generator output. For normal scale the reference voltage is nominally ~ 5.12V. 
For the three expanded scales, the reference may be - 5.8V, - 7.9V, or - 8.6V 

Y Offset (H) 

The Y Offset circuit supplies a signal to the Y Summing Amplifier such that the output of the Y Line Generator 
will be OV when the Y Register contains all zeroes and no origin shift is present. YOS potentiometer R43 is used 
to make the adjustment. 

Long Line Switch Driver (M) 

The long Line Switch Driver provides level translation from the TTL signal LLL to the gate signals for Q7 and 
Q8. A high on LLL turns on Q7 and Q8. 

Line Generator Timing 

Figure 3 shows the timing relationship between the X and Y Line Generator outputs and the drive signals. 
Changes in the X Register, Y Register, and Expand Register occur only during the drawing period; that is, when 
the Sample and Hold circuit is holding. Changes in the LLL signal occur only during the setup period; that is, 
when the Integrator is holding. The length of the drawing period (either 4 or 19 /isec) is determined by A3A2 
Intensity Control. 




0/^ 

OR. 



iNl~Cf 

HLO)C 

HLDY^ 




rp 

SETOPC SAMPL 

(/y^sec) 



t 

I 







I 



C4CR /9/^.SgC) 



FIGURES. LINE GENERATOR TIMING 
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A3A3 LINE GENERATOR, TROUBLESHOOTING 



The \h\2 Line Gencraior Assembly converts the digital X and Y display positions from the Digital Storage 
processor to analog \ allies and draws lines between them. It positions the characters with respect to the graticule 
and sets the size of the display and graticule. 

A distorted CRT display involving both the horizontal and the vertical components is often caused by malfunc- 
nons on this assembly. If only the video information is distorted, suspect the A3A8 Analog Digital Converter. 
Drawing of the characters is controlled by the Character Stroke Memory on the A3 A4 Memory Assembly 

If both the X and Y chaimels are distorted, suspect the Expand Register (B), Reference (E), Long Line Switch 
Driver (M) and/or the INTO or SMPL control signals, as these are common to both channels. 

If the positive amplitude at A3A3TP1 1 is only + 2V, the gate of either Q5 or QIO has been damaged. 

The Long Line switches Q7 and Q8 can be tested as follows. Set A3A2RI2 in the LL position (full CW). 
A3A3TP6 is then a TTL low and the gates of Q7 and Q8 are approximately - 15V. With A3A2R12 in the fully 
CCW position, A3A3TP6 is a TTL high and the gates of Q7 and Q8 are approximately ~ IV. 

If it is determined that any of the Sample and Hold FETs Q1-Q4 or Q12-Q15 are defective, the best 
procedure is to replace all four since it is not easy to determine which FET is defective. 

The Digital Storage Test Programs can be used to troubleshoot the analog functions on A3 A3. When using 
th^e programs, the LL/SL pot A3A2R12 should be set to the full CW position (LL). The SL (full CCW) 
position should also be examined as it exercises the circuitry at the highest speeds. 

Digital Storage Test Program 5 and the CRT display are used to verify the input Registers and the DACs. It is 
not necessary to remove A3A1 when testing A3 A3. The display in Figure 4 is the result of a Y DAC or Y 
Register malfunction. Notice that the malfunction causes vertical jumps in the test waveform. A defective 
component in the X channel would cause horizontal jumps. The Signature Analyzer is necessary to determine 
the defective component. 




FIGURE 4. DIGITAL STORAGE TEST PROGRAM #5 DISPUYWITH DEFECTIVE Y CHANNEL 
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The Expand Register (B) and Reference (E) set the Vrep levels for the X and Y DACs. This provides both 
magnification and origin shift for the display. As shown in Table 1, four voltage levels are generated. These 
levels are present when Digitail Storage Test Program 3 is used (again it is not necessary to remove A3A1). The 
reference voltage is measured at A3A3TP8. With A3A2R12 in the LL position and the oscilloscope sweep time 
set to 2 msec/div, the waveform shown in Figure 5 will result. In the SL position the waveform is identical for a 
sweep time of 1 msec/div. 



TABLE 1 . REFERENCE VOLTAGE TRUTH TABLE 





Reference Voltage 




-5.1V 


-5.8V 


-7.9V 


-8.6V 


U14pin3 


H 


L 


H 


L 


U14pin 11 


H 


H 


L 


L 



2V/DIV 

2MS/DIV 

A3A2R12 FULLY CW 




FIGURES. REFERENCE VOLTAGES 



The following program is useful in troubleshooting problems related to the dynamic operation of the Summing 
Amplifiers, Sample and Hold, and Integrators. It draws a line from the lower left corner of the display to the 
upper right corner and then back to the lower left. 
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Key in the following: 

Instr ument Preset 
13 TRACE A 
(3 TRACED 
1 1 Recorder Upper Right 

1056 Hz 

[ 1 Recorder Lower Left 

0 Hz 

1 ] Recorder Upper Right 

1026 Hz 

0 Hzl 

0 Hz 

1023 Hz 
1023 Hz 
0 Hz 

0 Hz 

1056 Hz 

( 1 Recorder Lower Left . 
2048 Hz 

Recorder upper Right 
1056 Hz 



Comments 



WRITE: 

Skip Page 

.. DSPLADRS 

WRITE: 

Vector Command 

X, Y pair 1 

X, Y pair 2 

X, Y pair 3 

Skip Page 

.. DSPLADRS 

WRITE 

Skip Page 



The waveforms in Figure 6 show the X and Y channel outputs for this program. 



The + 5V pulse at A3A3TP12 is the “next X” data from the X DAC. In this program the “X shift” value from 
the Expand Register is OV. The “present X” value is the waveform of A3A3TP10. The output at A3A3TP12 is 
AX = “next X” + “X shift” — “present X.” The small spikes every 5 f^iscc indicate the beginning and end of 
the 1 /isec sampling period. A3A3TP4 shows the output of the Sample and Hold circuitry. Note that the output 
is inverted relative to the output of the summing amplifier. 

A3A3TP10 shows the result of integrating AX over the drawing period. See the A3 A3 Line Generator Circuit 
Description for a more complete description of the operation of the Integrator circuit. 



A3A3 7 




Oscilloscope Settings: 
Sweeptime: 10/is/div 
Ext. trigger: TP 10 
Vertical: 

Upper trace : 2 V /div 
Lower trace : 1 V /div 
Analyzer Settings: 
A3A2R12: Fully CCW 



Oscilloscope Settings: 
Sweeptime: lOjus/div 
Ext. trigger: TP 10 
Vertical: 

Upper trace: 2V/div 
Lower trace : 1 V /div 
Analyzer Settings: 
A3A2R12: Fully CCW 



FIGURES. Lll 



8 A3A3 



F'DiSPLAY SECTION 




b. Summing Amplifier Output 
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TABLE 2. A3A3, REPLACEABLE PARTS (1 OF 3) 



Reference 

Designation 


HP Part 

Mumber 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A3 


85662-60128 


3 


1 


BOARD ASSEHBLY, LINE GENERATOR 


28480 


85662-60128 


A3A3C1 


0100-0374 


3 


3 


CAPACITOR-FXD 1QUF+-10X 20VDC TA 


56289 


1S0D106X9020B2 


A3A3C2 


0180-0374 


3 




CAPACITQR-FXD 10UF+-10Z 20VDC TA 


56289 


150D106X9II20&2 


A3A3C3 


0180-0374 


3 




CAPACITOR-FXD 10UF+-10X 20VDC TA 


56289 


150D106X9020B2 


A3A3C4 


0160-2257 


3 


2 


CAPACITOR-FXD 1 OPF +-5X SOOyDC CER 0>-63 


28480 


0160-2257 


A3A3CS 


0160-2257 


3 




CAPACITOR-FXD lOPF +-5X 500VDC CER Oh -60 


28480 


0160-2257 


A3A3C6 


0160-4084 


8 


17 


CAPACITOR-FXD ,1UF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C7 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


20480 


0160-4084 


A3A3C8 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20% SOVDC CER 


28480 


0160-4084 


A3A3C9 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C10 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C11 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C12 


0160-4084 


8 




CAPACITOR-FXD . lUF +-20X SOVDC CER 


28480 


0163-4084 


A3A3C13 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C14 


0160-4084 


a 




CAPACITOR-FXD . lUF +--20X 50VDC CER 


28480 


0160-4084 


A3A3C1S 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C1b 


0160-4084 


8 




CAPACITOR-FXD . lUF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C17 


0160-4084 


e 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C18 


0160-4084 


B 




CAPACITOR-FXD .lUF + -20% SOVDC CER 


28480 


0160-4084 


A3A3C19 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20% SOVDC CER 


28480 


0160-4084 


A3A3C20 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


28480 


0160-4084 


A3A3C21 


0160-2250 


6 


5 


CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A3A3C22 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A3A3C23 


0160-3067 


5 


2 


CAPACITOR-FXD 200PF +-5X 300VDC MICA 


2D4B0 


0160-3067 


A3A3C24 


0160-2250 


6 




CAPACITOR-FXD S.IPF +-.25PF 500VDC CER 


20480 


0160-2250 


A3A3C2S 


0160-3067 


5 




CAPACITOR-FXD 200PF +-3X 300VDC MICA 


28480 


0160-3067 


A3A3C26 


0160-2675 


9 


2 


CAPACITOR-FXD 390CPF +-1X 300VDC MICA 


28480 


0160-2675 


A3A3C27 








NOT ASSIGNED 






A3A3C2B 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.2SPF 500VDC CER 


2848 D 


0160-2250 


A3A3C29 


0160-3995 


8 


2 


CAPACITOR-FXD 390 OPF +-10% 250VDC CER 


28480 


0160-3995 


A3A3C30 


0160-3995 


B 




CAPACITOR-FXD 390 OPF +-10% 250VDC CER 


2B4B0 


0160-3995 


A3A3C31 


0160-2675 


9 




CAPACITOR-FXD 39QOPF +-1% 30DVDC MICA 


28480 


0160-2675 


A3A3C32 








NOT ASSIGNED 






A3A3C33 


0160-2250 


6 




CAPACITOR-FXD S.IPF +-.25PF 500VDC CER 


28480 


0160-2250 


A3A3C34 


0140-0191 


8 


2 


CAPACITOR-FXD 56PF +-5% 300VDC MICA 


72136 


DM15ES60J0300UV1CR 


A3A3C3S 


0140-0199 


6 


2 


CAPACITOR-FXD 240PF +-5% 300VDC MICA 


72136 


DM15F241J0300WV1CR 


A3A3C36 


0160-3536 


3 


2 


CAPACITOS-FXD 620PF +-5% lOOVDC MICA 


284Q0 


0160-3536 


A3A3C37 


0140-0191 


8 




CAPACITOR-FXD 56PF +-5% 300VDC MICA 


72136 


DH15ES60J0300UV1CR 


A3A3C3G 


0140-0199 


6 




CAPACITOR-FXD 240PF +-5% 300VDC MICA 


72136 


DM15F241J0300UV1CR 


A3A3C39 


0160-3536 


3 




CAPACITOR-FXD 620PF +-5% lOOVDC MICA 


28480 


0160 -3536 


A3A3C4D 


0160-2055 


9 


3 


CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A3A3C41 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A3A3C42 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160 -2055 


A3A3C43 


0160-2241 


5 


2 


CAPACITOR-FXD 2.2PF +-.25PF 500VDC CER 


28480 


0160-2241 


A3A3C44 


0160-2241 


5 




CAPACITOR-FXD 2. EPF +-.25PF 500VDC CER 


28480 


0160-2241 


A3A3C4S 








NOT ASSIGNED 






A3A3C46 


0160-2264 


2 


2 


CAPACITOR-FXD 20PF +-5% 500VDC CER 0+-30 


28480 


0160-2264 


A3A3C47 


0160-2264 


2 




CAPACITOR-FXD 20PF +-5% 500VDC CER 0+-30 


28480 


0160-2264 


A3A3C48 


0160 4004 


8 




CAPACITOR-FXD .lUF +-20% SOVDC CER 


28480 


0160-4084 


A3A3C49 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20% SOVDC CER 


28480 


0160-4084 


A3A3CR1 


170! • 0535 


9 


23 


DIODE-SM SIC 6CH0TTKY 


28480 


1901-0535 


A3A3CR2 


17U i ■ 1)5 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR3 


.901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR4 


1 Vni-G535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR5 


1901 0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR6 


1901-0525 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR7 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


284BO 


1901-0535 


A3A3CR8 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR9 


1901 0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR10 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


2848 0 


1901-0535 


A3A3CR11 


i ‘/u 1 1)535 


9 




DIODE-SM SIC SCHOTTKY 


20480 


1901 -0535 


A3A3CR12 


:90i-0535 


9 




DIODL SM SIC SCHOTTKY 


2848 0 


1901-0535 


A3A3CR13 


1901 0535 


9 




DIODE -SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR14 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR1S 


1901 -0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR1S 


I (11 -0535 


9 




DIODE-SM SIC SCHOTTKY 


2848 0 


1901-0535 


A3A3CR 1 7 


1 9 0 1 - 0535 


V 




DIODE SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR18 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


2848 0 


1901-0535 


A3A3CR19 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR2U 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A3CR2. 


i70t-U040 


i 1 




tlCDt-SUITL.lING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A3CR22 


1901-0040 


1 1 




DIODE SWITCHI-SG 30V SOMA 2NS DO-35 


284S0 


1901-0040 


A3A3CR23 




1 1 




DIODE bUITCHTNG 30V SOMA 2NS DO-35 


28480 


1901-0040 


A3A3CR24 


1901-0040 


. ! 




DIOEE SWITCHING 30V SOMA 2N3 DO-3S 


28430 


1901-0040 


A3A3ca:f. 


1 190:- 


; 




DIODE-SM 5U; SCHOTTKY 


28480 


1901-0535 
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TABLE 2. A3A3, REPLACEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A3CR26 


1901-0040 


1 




DIODE-SUITCHING 30V SOMA 2NS DO-35 


20480 


1901-0040 


A3A3CR27 


1901-0535 


9 




DIODE-SM SIG SCHQTTKY 


28480 


1901-0535 


A3A3CR20 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


20480 


1901-0535 


A3A3L1 


9140-0210 


1 


2 


INDUCTOR RF-CH-MLD lOOUH 5X .166DX.3B5LG 


23480 


9140-0210 


A3A3L2 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH SX .166DX.385LG 


20480 


9140-0210 


A3A3L3 


9100-1618 


1 


2 


INDUCTOR RF-CH-MLD 5.6UH lOX 


28480 


9100-1618 


A3A3L4 


9100-1620 


5 


2 


INDUCTOR RF-CH-MLD 15UH 1 OX .166DX.385LG 


28480 


9100-1620 


A3A3L5 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH lOX 


28480 


9100" 1618 


A3A3L6 


9100-1620 


5 




INDUCTOR RF-CH-MLD 15UH lOX .166DX.385LG 


284B0 


9100-1620 


A3A3Q1 


1855-0081 


1 


8 


TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A3A3Q2 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A3A3Q3 


1955-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28400 


1855-0081 


A3A3Q4 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


2848 0 


1855-0381 


A3A3Q5 


1855-0241 


5 


2 


TRANSISTOR MOSFET N-CHAN E- MODE TO-72 SI 


18324 


SD215 


A3A3Q6 


1855-0050 


4 


2 


TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 


28480 


1855-0050 


A3A3Q7 


1855-0020 


8 


2 


TRANSISTOR J-FET N-CHAN D-MODE TO-13 SI 


23480 


1855-0020 


A3A3Q8 


1055-0020 


3 




TRANSISTOR J-FET N-CHAN D-MODE TQ-18 SI 


284B0 


1855-0020 


A3A3Q9 


1853-0034 


0 


3 


TRANSISTOR PNP SI TO-18 PD=360MU 


20480 


1853-0034 


A3A3Q1 0 


1855-0241 


5 




TRANSISTOR MOSFET N-CHAN E-KODE TO-72 SI , 


18324 


SD215 


A3A3Q11 


1855-0050 


4 




TRANSISTOR-JFET DUAL N-CHAN D-MODE SI ' 


28480 


1855-0050 


A3A3Q12 


1355-0001 


1 




TRANSISTOR J-FET N-CHAN D-MDDE SI 


2B4B0 


1055-0081 


A3A3Q13 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A3A3Q14 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


2848 0 


1855-0081 


A3A3Q15 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D~MODE SI 


28480 


1855-0081 


A3A3Q1& 


1853-0034 


n 




TRANSISTOR PNP SI TO-18 PD-360MW 


23480 


1853-0034 


A3A3Q17 


1853-0034 


y 




TRANSISTOR PNP SI TO-18 PD=360MU 


28480 


1853-0034 


A3A3R1 


2100-3356 


1 


1 


RESISTOR-TRMR 200K lOX C SIDE-ADJ 1-TRN ' 


2Q4B0 


2100-3356 


A3A3R2 


2100-3337 


2 


1 


RESISTOR-TRMR 500K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3357 


A3A3R3 


0698-3440 


7 


3 


RESISTOR 196 1% .125W F TC=0+-100 


24546 


C4 -1/8-T0-196R-F 


A3A3R4 


2100-3207 


1 


2 


RESISTOR-TRMR 5K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3207 


A3A3R5 


2100-3207 


1 




RESISTOR-TRMR 5K lOX C SIDE-ADJ 1-TRN ' 


28480 


2100-3207 


A3A3Ri> 


2100-3274 


2 


2 


RESISTOR-TRMR lOK lOX C SIDE-ADJ 1-TRN 


28480 


2100-3274 


A3A3R7 


2100-3351 


6 


2 


RESISTOR-TRMR 500 lOX C SIDE-ADJ 1-TRN 


28480 


2100-3351 


A3A3R8 


2100-3351 


6 




RESISTOR-TRMR 500 lOX C SIDE-ADJ 1-TRN 


28480 


2100-3351 


A3A3R9 


2100-3274 


2 




RESISTOR-TRMR 10K 1 OX C SIDE-ADJ 1-TRN 


2B4B0 


2100-3274 


A3A3R10 


0698-5350 


2 


8 


RESISTOR 2.613K .IX .125W F TC=0+-25 


20480 


0698 "5350 


A3A3R 1 1 


0698-5350 


2 




RESISTOR 2.613K .IX .125U F TC=0+-25 


2848 0 


0698-5350 


A3A3R12 


0698-3157 


3 


6 


RESISTOR 19. 6K IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


A3A3R 1 3 


0698-5350 


2 




RESISTOR 2.613K .IX .1250 F TC=0+-25 


28480 


0698-5350 


A3A3R14 


0698-5350 


2 




RESISTOR 2.613K .IX .1250 F TC=0+-25 


20480 


0698-5350 


A3A3R15 


0698-7095 


6 


2 


RESISTOR IIK .25X .1250 F TC=0» 50 


2BASd 1 


0698-7095 


A3A3R16 


0698-3428 


1 


2 


RESISTOR 14.7 IX .1250 F TC=--0+-100 


03888 


PME55-1/8-T0-14R7-F 


A3A3R17 


0698-0085 


0 


2 


RESISTOR 2.61K IX .1250 F TC=0+-100 


24546 


C4-1/3-T0-2611-F 


A3A3R18 


0698-5350 


2 




RESISTOR 2.613K .IX .1250 F TC=0+-25 


28480 


0698-5350 


A3A3R19 


0757-0442 


9 


4 


RESISTOR lOK IX .1250 F TC=0+-100 


24546 


C4-1/8-T0-1O02-F 


A3A3R20 


0757-0438 


3 


3 


RESISTOR 5.11K IX .1250 F TC=0+-100 


24546 


C4-1/8-TQ-5111-F 


A3A3R21 


0757-0462 


3 


1 


RESISTOR 75K IX .1250 F TC=0+-100 


24546 


C4-1/8-T0-7502-F 


A3A3R22 


0698-3440 


7 




RESISTOR 196 IX .1250 F TC=0+-100 


24546 


C4 -1/8-T0-196R-F 


A3A3R23 


0698-0034 


9 


3 


RESISTOR 2.15K IX .1250 F TC'=0+-100 


24546 


C4-1/8-T0-2151 -F 


A3A3R24 


0757-0424 


7 


2 


RESISTOR 1.1« 1% .1250 F TC=0+-100 


24546 


C4-1/8-T0-1101-F 


A3A3R25 


0698-3161 


9 


1 


RESISTOR 38, 3K IX .1250 F TC=0+-100 


24546 


C4 -1/8-T 0-3832 -F 


A3A3R26 


0757-0444 


1 


1 


RESISTOR 12. IK IX .1250 F TC=0+-100 


24546 


C4-1/B-T0-1212-F 


A3A3R27 


0698-5350 


2 




RESISTOR 2.613K .IX .1250 F TC=>0+-25 


2848 0 


0698-5350 


A3A3R28 


0698-5350 


2 




RESISTOR 2.613K .IX .1250 F TC=0+-25 


23480 


0698-5350 


A3A3R29 


0698-5350 


2 




RESISTOR 2.613K .IX .1250 F TC=0+-25 


284B0 


0698-5350 


A3A3R30 


0698-7095 


6 




RESISTOR IIK ,25X .1250 F TC=0+-50 


20480 


0693-7095 


A3A3R31 


0698-3428 


1 




RESISTOR 14.7 IX .1250 F TC--0+-100 


03BB8 


PME55-1/8-T0 -14R7-F 


A3A3R32 


0757-0442 


9 




RESISTOR IDK IX .1250 F TC=0+-100 


24546 


C4- 1/B-TO-1002-F 


A3A3R33 


0698-0085 


11 




RESISTOR 2,61t< IX .1250 F TC=0+-100 


24546 


C4-1/B-T0-2611-F 


A3A3R34 


0757-0442 


9 




RESISTOR lOK IX .1250 F TC=0+-100 


24546 


C4-1/0-TO-1OO2-F 


A3A3R3S 


0698-3136 


8 


1 


RESISTOR 17. 8K IX .1250 F TC--0+-100 


24546 


C4“l/a-T0-1782-F 


A3A3R36 


0757-0438 


3 




RESISTOR 5.11K IX .1250 F TC=0+-100 


24546 


C4- 1/8-T0-5111-F 


A3A3R37 


0698-3440 


7 




RESISTOR 196 IX .1250 F TC-0+-100 


24546 


C4-1/8-T0-196R-F 


A3A3R38 


0698-0084 


9 




RESISTOR 2.15K IX .1250 F TC=0+-1C0 


24546 


C4-l/'8-T0-2151-F 


A3A3R39 


0698-3157 


3 




RESISTOR 19, 6K 1% .1250 F TC=0+-100 


24546 


C4-1/B-T0-1962-F 


A3A3R40 


0698-3157 


3 




RESISTOR 19. 6K IX .1250 F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


A3A3R41 


0698-3157 


3 




RESISTOR 19. 6K IX .1250 F TC=0+-100 


24546 


C4 -1/8-T0-1962-F 


A3A3R42 


0698-3157 


3 




RESISTOR 19. 6K IX .1250 F TC=0+-1C0 


24546 


C4-1/8-T0-1962-F 


A3A3R43 


2100-3354 


9 


1 


RESISTOR-TRMR 50K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3354 


A3A3R44 


0698-3157 


3 




RESISTOR 19. 6K IX .1250 F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


A3A3R4S 


0698-3441 


B 


1 


RESISTOR 215 IX .1250 F TC=0»-100 


24546 


C4-1/8-T0-215R-F 


A3A3R46 


0757-0442 


9 




RESISTOR lOK 1% .1250 F TC=0+-100 


24546 


C4- 1/8-TO-1002-F 


A3A3R47 


0698-6963 


5 


2 


RESISTOR 5.55K .IX .1250 F TC=0+-25 


28480 


0698-6963 


A3A3R48 


0698-6963 


5 




RESISTOR 5.55K .IX ,1250 F TC=0+-25 


28480 


0690-6963 


A3A3R49 


0698-3150 


6 


1 


RESISTOR 2.37K IX .1250 F TC=0+-100 


24546 


C4 -1/B-T0-2371-F 


A3A3RS0 


0757-0424 


7 




RESISTOR I.IK IX .1250 F TC=0+-100 


24546 


C4- 1/8-TO-llOl-F 
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TABLE 2. A3A3, REPUCEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


A3A3R51 


0698-0084 


A3A3R52 


0757-0421 


A3A3R53 


0757-0438 


A3A3RS4 


0757-0465 


A3A3R55 


0757-0814 


A3A3TP1 


0360-0535 


A3A3TP2 


0360-0535 


A3A3TP3 


0360-0535 


A3A3TP4 


0360-0535 


A3A3TP5 


0360-0535 


A3A3TP6 


0360-0535 


A3A3TP7 


0360-0535 


A3A3TPB 


0360-0535 


A3A3TP9 


0360-0535 


A3A3TP10 


0360-0535 


A3A3TP11 


0360-0535 


A3A3TP12 


0360-0535 


A3A3U1 


1826-0079 


A3A3U2 


1926-0089 


A3A3U3 


1026-0079 


A3A3U4 


1926-0684 


A3A3U5 


1820-1444 


A3A3U6 


1820-1196 


A3A3U7 


1826-0079 


A3A3UB 


1826-0684 


A3A3U9 


1820-1444 


A3A3U10 


1820-1196 


A3A3U11 


1026-0079 


A3A3U12 


1826-0009 


A3A3U13 


1826-0001 


A3A3U14 


1820-1195 


A3A3U1S 


1820-1197 


A3A3VR1 


1902-3036 


A3A3VR2 


1902-0686 


A3A3VR3 


1902-3094 




Description 





RESISTOR 2.15K IX ,125U F TC=0+-100 
RESISTOR 825 IX ,125W F TC=0+-I00 
RESISTOR 5,11K IX ,12514 F TC=0+~tOO 
RESISTOR lOOK IX .125(4 F TC-»0+-100 
RESISTOR 511 IX ,5W F TC=0+-10fl 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

IC OP AMP NB TO-99 PKG 

IC OP AMP WB TO -99 PKG 

IC OP AMP UB TO-99 PKG 

IC CONV 12-B-D/A 18-DIP-C PKG 

IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 

IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC OP AMP WB TO-99 PKG 
IC CONV 12-B-D/A 19-DIP-C PKG 
IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 

IC OP AMP WB TO-99 PKG 

1C OP AMP UB TO-99 PKG 

IC OP AMP WB TO-99 PKG 

IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 

IC GATE TTL LS NAND QUAD 2-INP 

DIODE-ZNR 3.16V 5X DO-7 PD»=.4U TC=-.Q64X 
DIODE-ZNR 6,2V 2X DO-7 PD=.4U TC=+.002X 
DIODE-ZNR 5.11V 2X DO-35 PD=.4W 

MISCELLANEOUS PARTS 

EXTR PC BD ORN 





Mfr Part Number 



C4- 1/8-T0-2151-F 
C4-1/B-T0-825R-F 
C4-1/0-TO-5111-F 
C4--1/8-T0-1003-F 
0757-0814 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

1321 

1322 
1321 

1926-0684 

SN74LS298N 

SN74LS174N 

1321 

1826-0684 

SN74LS298N 

SN74LS174N 

1321 

1322 
LM318H 
SN74LS175N 
SN74LS00N 

1902-3036 

1N825 

1902-3094 
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FIGURE 9. A3A3 LINE GENERATOR. COMPONENT LOCATIONS 
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A3A4 MEMORY, CIRCUIT DESCRIPTION 



Memory Assembly A3A4 contains 4096 12-bit words of static random-access memory (RAM) and 2048 8-bit 
words of read-only memory (ROM), plus the necessary latches, buffers, and control logic for input and output 
operations. Data for display annotation (center frequency, reference level, etc.), graticules, characters, and 
TRACE A and TRACE B is stored in memory. 



Display Memory (E) 

Display memory contains two 2k x 12 blocks. The lower block, made up of U4 and U5, corresponds to 
addresses 0000 through 2047 and is enabled by LCEl from Control Logic. The upper block, U3 and U6, 
corresponds to addresses 2048 through 4095 and is enabled by LCE2. Four of the eight input/output lines of U5 
and U6 are not used since only 12-bit data words are required. LOE enables the RAM outputs for read 
operations only. LWE writes data to the RAM. 

The RAM address latches, U7 and U8, store the memory address during read and write operations. These 
latches are required because the memory address register is occasionally changed before a read operation is 
completed. When not enabled, these latches are transparent. 

Memory Address Register (A) 

Registers U15 and U16 store the memory address for display memory and character stroke memory. 

Memory Data Input Register (C) 

Registers U9 and U 1 1 store input data to be written to the display memory for write operations only. 

Buffers UlO and U12 pass data from Memory Data Input Register to display memory for write operations only. 

Memory Data Output Buffer (B) 

Buffers U13 and U14 enable the output data from either display memory or character stroke memory to the 
Digital Storage Bus for read operations only. 

Control Logic (D) 

Control Logic generates control signals for display memory and buffers in Memory Data Input Register. When 
control line CE (chip enable) is true, RAM address 11 (RAll) from U7 generates low chip enable 1 and 2 
(LCEl , LCE2). This enables the lower or upper block of display memory during read and write operations. 

During read operations, LOE (low output enable) is generated in U17D when CE is true and LWRITE (low 
write) is false. During write operations, U17C produces LWE Gow write enable) when CE and LWRITE are 
true. 

Inverters U18E and U18D produce LDINEN Gow data input enable) when LWE is true. The two inverters delay 
the rising edge of LDINEN to hold the data lines after LWE goes false, at the end of a write operation. 

Character Stroke Memory (G) 

ROM U2 is a 2048 word by 8-bit read-only memory that contains the relative X and Y axis coordinate informa- 
tion that forms displayed characters. Each 8-bit word contains three bits of X-axis information, four bits of Y- 
axis information, and one bit for blanking. The ROM is addressed from the memory address register and the 
stroke counter. The ROM outputs are enabled by LROMEN Gow ROM enable). 
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Stroke Counter (F) 

The stroke counter drives the lower three address bits of character stroke memory. Since most characters 
contain less than eight line segments, the character information is stored in consecutive 8-word blocks in the 
ROM. The memory address register contains the address of the 8-word block while the stroke counter contains 
the address of the individual strokes. To read the information for all the line segments of a character, the 
memory address register is held constant while the stroke counter addresses up to eight strokes. 

The STROK8 output goes high to signal the processor that the eighth stroke has been reached. LCLRSA clears 
the counter at the beginning of each character and INCRSA is used to increment the counter after each stroke. 
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A3A4 MEMORY, TROUBLESHOOTING 



Signature .Vnalysis Test Program 4 is used to write and read various patterns from the Display Memory (E) and 
to read the Character Stroke Memory (G). An explanation of Test Program 4 is located in the “A3 Digital 
Storage Troubleshooting” tab. This test requires that the Digital Storage input bus be good (i.e., there are no 
shorted Digital Storage data lines). This would show up either as an incorrect 5 Vdc signature or as incorrect 
inputs to the memory address registers U15 and U16. To isolate a hard bus bit failure, Test Program 1 on the 
A3A5 Data Manipulator SA Diagram 1 must be used. 
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TABLE 1 . A3A4, REPUCEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A4 


85662-60125 


0 


1 


BOARD ASSEMBLY, MEMORY 


28430 


85662-60125 


A3A4C1 


0160-4835 


7 


18 


CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C2 


0160-4835 


7 




CAPACITDR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C3 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28400 


0160-4835 


A3A4C4 


0160-4835 


7 




CAPACITOR-FXD .lUF +- 1 OX 50VDC CER 


28480 


0160-4835 


A3A4C5 


0160-4335 


7 




CAPACITOR-FXD . lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C6 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10Z 50VDC CER 


28480 


0160-4035 


A3A4C7 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C8 


0180-1746 


5 


2 


CAPACITOR-FXD 15UF+-10Z 209DC TA 


56239 


150D156X9020B2 


A3A4C9 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C10 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C11 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C12 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C13 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


20480 


0160-4835 


A3A4C14 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C15 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10X 50VDC CER 


28480 


0160-4635 


A3A4C16 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A4C17 








NOT assigned 






A3A4C18 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 509DC CER 


28480 


0160-4835 


A3A4C19 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


20480 


0160-4835 


A3A4C20 








NOT ASSIGNED 






A3A4C21 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


20480 


0160-4835 


A3A4C22 


0180-1746 


5 




CAPACITOR-FXD 15UF+-10X 20VDC TA 


56289 


150D156X9020B2 


A3A4U1 


1820-1278 


7 


1 


IC CNTR TTL LS BIN UP/DOWN SYNCHRO 


01295 


SN74LS191N 


A3A4U2 


1818-0293 


9 


1 


IC NMOS 16384 <16K) ROM 450-NG 


55576 


SYD2316B MASKED 


A3A4U3 


1818-1611 


7 


4 


IC CMOS 16384 <16K) STAT RAM 150-NS 3-S 


S4013 


HM6116P-3 


A3A4U4 


1818-1611 


7 




IC CMOS 16384 (16K) STAT RAM 150-NS 3-S 


54013 


HM6116P-3 


A3A4US 


1818-1611 


7 




IC CMOS 16384 (16K) STAT RAM 150-NS 3-S 


S4013 


HM6116P-3 


A3A4Ul!> 


1818-1611 


7 




IC CMOS 16384 <16K) STAT RAM 150-NS 3-S 


S4013 


HM6116P-3 


A3A4U7 


1820-2102 


8 


2 


IC LCH TTL LS D-TYPE OCTL 


01295 


SN74LS373N 


A3A4U8 


1320-2102 


8 




IC LCH TTL LS D-TYPE OCTL 


01295 


SN74LS373N 


A3A4U9 


1820-1196 


8 


4 


IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


SN74LS174N 


A3A4U10 


1820-1492 


7 


4 


IC BFR TTL LS INV HEX 1-INP 


01295 


SN74LS368AN 


A3A4U11 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


SN74LS174N 


A3A4U12 


1820-1492 


7 




IC BFR TTL LS INV HEX 1-INP 


01295 


SN74LS368AN 


A3A4U13 


1820-1492 


7 




IC BFR TTL LS INV HEX 1-INP 


01275 


SN74LS360AN 


A3A4U14 


1820-1492 


7 




IC BFR TTL LS INV HEX 1-INP 


01295 


BN74LS36BAN 


A3A4U15 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TR IG COM 


01295 


SN74LG174N 


A3A4U16 


1820-1176 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A3A4U17 


1020-1197 


9 


1 


IC GATE TTL LS NAND QUAD 2-INP 


01295 


SN74LS00N 


A3A4U18 


1820-1199 


1 


1 


IC INU TTL LS HEX 1-INP 


01295 


SN74LS04N 










MISCELLANEOUS PARTS 








4040-0752 




2 


EXTR-PC BD YEL POLYC . 062-BD-THKNS 


2B480 


4040-0752 
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MEMORY 




FIGURE 3. A3A4 MEMORY, COMPONENT LOCATIONS 
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A3A5 DATA MANIPULATOR, CIRCUIT DESCRIPTION 



A3A5 Data Manipulator contains 16 random-access memory (RAM) registers and 32 read-only memory 
(ROM) registers, an accumulator, and an arithmetic logic unit (ALU). This assembly provides all data functions 
and transfers for digital storage. 

Register RAM (B) 

U13, U15, and U17 form the 16 12-bit RAM registers used for data storage during data manipulation. 

Constant ROM (F) 

U1 and U18 form the 16 12-bit ROM registers used as constants for data storage during data manipulation. 

Accumulator (D) 

U7 and U9 form the 12-bit Accumulator, which receives and holds all results of ALU operations. 

Buffer (C) 

U5 and U1 1 are three-state data buffers that allow the Accumulator data to be transferred to the Source Bus. 

Arithmetic Logic Unit (ALU) (E) 

U2, U3, and U4 are the main Arithmetic Logic Unit (ALU). U16 provides high-speed carry look-ahead. U14 
decodes ALU outputs to determine whether a zero-value result has been generated. 

Pipeline Register (G) 

U12 and U24 form an instruction Pipeline Register for data manipulation instructions. 

Control Decoder (H) 

U19 through U23 decode data manipulation instructions into the necessary control lines. 

Multiplexer/Bus Driver (A) 

U6, U8, and UlO form a 12-bit Bus Driver with two data inputs. Data from the RAM Bus or from the 
Accumulator Bus may be transferred to the main Digital Storage Bus through these drivers. 
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A3A5 DATA MANIPULATOR, TROUBLESHOOTING 



SA Diagram 3 is used to verify proper operation of A3 A5 Data Manipulator. The first check uses Test Program 
2, with the qualifier feedback disabled, to verify the qualifier select circuitry on A3A7. The next check uses Test 
Program 3 to check the Data Manipulator Bus output at the connector and the LZERO output at U14 pin 9. 
(Since Test Program 3 is the first program to use the qualifier and the normal interrupt, the INTR line from 
A3A2 to A3A6U16 pin 10 and the buffered qualifier A3A6U27 might have to be checked, if the proper 5 Vdc 
signature is not obtained. The INTR line should be a 50-kHz signal.) If any signatures are incorrect in these two 
checks on SA Diagram 3, then SA Diagrams 1 and 2 must be checked first. If tests on diagrams 1 and 2 check 
correctly, then the fault can be properly traced back using Diagram 3. The last check on this diagram verifies the 
U5 and Ull buffers. On all previous checks, they have not been enabled, so that the Source bus was always the 
Constant ROM output. Test Program 5, though, enables U5 and Ull so they can be checked. This also checks 
that the Constant ROM outputs can be disabled. 

SA Diagram 1 uses Test Program 1 to check the Accumulator, Control Decode logic. Pipeline Registers, and 
parts of the ALU, Constant ROM, and the Multiplexer Bus Driver. The Register RAM outputs are disabled by 
A3A5TP2 being grounded; thus, they should be high. This eliminates the feedback from the data bus back into 
the A3A5 Data Manipulator. 

Troubleshooting the Digital Storage Bus 

If a Multiplexer Bus Driver on A3A5 has an incorrect output but aU its inputs are good, the multiplexer may be 
defective or there may be another bad driver/load on that data bit. To help isolate this problem, A3A2, A3A4, 
and A3A8 can be removed and the test program on Diagram 1 run. If neither removing the boards nor replacing 
the multiplexer solves the problem, additional probing with a scope, current tracer, or ohmmeter may be 
required to further isolate the bad node. 

SA Diagram 2 uses Test Program 2, which is the same as Test Program 1 except that the Register RAMs are 
enabled. This feedback path means that a low-order bit failure can make higher-order bits appear bad. There- 
fore, it is best to probe beginning with bit 0 and then working up. This is the purpose of the red arrows on U2, 
U3, and U4. If a register RAM output appears incorrect, it may be due to either the RAM being defective, or 
the ALU input being faulty. To check this, the table on the diagram should be used. Grounding A3A5TP2 
disables the RAM outputs, and the ALU input is verified by manually grounding the RAM output. The 
signature at U9 pin 10 should change to the one shown in the table. If it does, the ALU is probably all right; the 
fault is in the Register RAM. 
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TABLE 1 . A3A5, REPLACEABLE PARTS (1 OF 2) 



Reference 

Designation 




Description 




1 BOARD ASSEMBLY, DATA MANIPULATOR 



A3ASC6 

A3A5C7 

A3A5C0 

A3A5C9 

A3A5Clfl 

A3A5C1 1 
A3A5C12 
A3A5C13 
A3A5C14 
A3A5C15 

A3A5C16 

A3A5C17 

A3A5C1B 

A3A5C19 

A3A5CB0 

A3A5C21 

A3A5C22 

A3A5C23 

A3A5C2A 

A3A5C25 

A3A5C26 

A3A3C27 

A3A5C28 

A3A5C29 

A3ASC30 



A3A5R6 

A3A5R7 

A3ASR8 

A3A5R9 

A3ASR10 

A3A5R11 

A3A5R12 

A3A5R13 

A3ASR14 

A3A5R15 

A3ASR16 

A3A5R17 

A3A5TP1 

A3A5TP2 

A3A5TP3 

A3A5TP4 



A3ASU6 
A3A5U7 
A3A5UB 
A3A5U9 
A3ASU1 0 

A3ASU11 

A3ASU12 

A3ASU13 

A3ASU14 

A3ASU15 



into 4835 
3160 4835 
■Vi 60-4335 
3160 -4035 
!) 1 50-41)35 

C'iu'.j'4gi.- 
.. . to- 4335 



0160-4835 
016G-4B35 
0160-4835 
0160-4835 
0160-4335 

S16O-4035 
0160-4835 
0160-4835 
0160-4035 
0160-4835 

C160-4835 
0160-4035 
0160-4835 
0160-4835 
0160-4835 

0180 -0228 
0180-0228 
0160-4832 
Q 160-4832 
0160-4932 

0 8558 -80011 

0698-3155 
0698-3155 
D69B-3155 
0698-3155 
0698-3155 

0698-3155 
0698-3155 
0690-3155 

069B-3155 
0698-3155 

0698-3155 
0698-3155 
0698-3155 
0698-3155 
0698-3132 

0698-3132 
0698-3155 

0360-0535 
0360-0535 
0360-0535 
0360-0535 

85662-80015 
1820-1974 
1820-1974 
1820-1974 
1820-1491 

1820-1439 
1B20-1 196 
1820-1439 
1820-1196 
1820-1439 

1820-1491 
1820-1076 
1816-0724 
1820-1130 
1816-0724 

1820-1305 
1816-0724 
65662-80016 
1820-0681 
1820-0685 I 8 



CAPACITOR- FXD 
CAPACITOR-FXD 
CAPACITOP-FXD 
CAP AC I TOR -FXD 
CAPACITOR-FXD 

CAPACI TC.R-rXD 
CAPACITOR-FXD 
CAPACITOP-FXD 
capacitor -FXD 
CAPACITOR -FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITDR-f XD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITDR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOP-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITDR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 



,1UF •^-10X 5QUDC CF.R 
•lUF +-10X 50UDC CER 
,1UF -t-lOX, 50VDC CEP 
,iur -f-lDZ 53'/CC CEP 
,1UF +-10X SavDC CEP 

.lUF t-ioi; cnvDC CEP 
,1UF -t -io’^ 50VDC CEP 
,1UF »-10X 53VDC CER 
,1UF 5 0VDC CEP 

,UIF « -l3X 5CVDC CEP 

, lUr +-1CX SOUDC CEP 
,iur +-10X 53VDC CER 
,1UF +~1DX 5CVDC CER 

,iuF ■♦--laz sauDC cer 

• lUF -f-iox 50UDC CER 

,1UF -I-13X savcc CER 
.lUF -P-lOX 50UDC CER 
,tUF -*-ia% 53VDC CER 
,IUF -P-ICX 5CVDC CER 
,1UF +-10X 5DVDC CER 

.lUF ♦-1GX 50VDC CER 
.lUF -t-lOX 50VDC CER 
,1UF +-10X 50UDC CER 
, UiF -t- 1 3X 50VDC CER 
.lUF +-10X 50VDC CER 

22UF+-13X 15VDC TA 
22UF-f-10X 15UDC TA 
,01UF +-18X lOaUDC CER 

• OIUF -i-lOX lOOVDC CER 
,01UF ^-10X lOOVDC CER 



FILTER COIL BLUE 

RESISTOR 4.64K IX .125U F TC=0+-108 
RESISTOR 4.64K IX .125U F TC=0+-100 
RESISTOR 4.64K IX ,125U F TC=0-i-100 
RESISTOR 4.64K IX .125U F TC=0+-100 
RESISTOR 4.64K IX .125U F TC=0-*-100 

RESISTOR 4.64K IX .125W F TC=0■^-100 
RESISTOR 4.64K IX ,125W F TC=0-«-100 
RESISTOR 4.64K IX .125W F TC=0-i~10C 
RESISTOR 4.64K IX .125W F TC=0+~tO0 
RESISTOR 4.64K IX .125U F TC=0+-10C 

RESISTOR 4.64K IX .125U F TC=0+-100 
RESISTOR 4.64K IX .125U F TC=D+-100 
RESISTOR 4.64K IX ,125W F TC=0+-100 
RESISTOR 4.64K IX .125W F TC=0+-1C0 
RESISTOR 261 IX .125W F TC=0+-100 

RESISTOR 261 IX .125U F TC=0+-100 
RESISTOR 4.64K IX .125U F TC=0+-10D 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

IC ROM 512X8 Ut 

IC ARITH-LGC-UN TTL S 

1C ARITH-LGC-UN TTL S 

IC ARITH-LGC-UN TTL S 

IC BFR TTL LS NON-INV HEX 1-INP 

IC MUXR/DATA-SEL TTL LS 2-TOl-LlNE 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC MUXR/DATA-SEL TTL LS 2-TD-l-LINE 

IC BFR TTL LS NON-INV HEX 1-INP 

IC FF TTL S D-TYPE POS-EDGE-TRIG CLEAR 

IC TTL S 64-BIT STAT RAM 35-NS 3-S 

IC GATE TTL S NAND 13-INP 

IC TTL S 64-BIT STAT RAM 35-NS 3-S 

IC GEN TTL S LODK-AHD-CRY 

IC TTL S 64-BIT STAT RAM 35-NS 3-S 

IC ROM 512X8 U18 

IC GATE TTL S NAND QUAD 2-INP 

IC GATE TTL S NAND TPL 3-INP 




Mfr Part Number 



B5662-63145 

G16C 4835 
3160-4835 
G 1 6G “4835 
3163-4835 
0160-4835 

3163-4835 
C.16S! 4935 
G 160-4835 
fl60 4835 
3-, 6 3-4835 

C16Q-4035 
0160-4835 
016G -4835 
3160-4835 
3160-4835 

■:r.a 0-4035 
G16D-4835 
0160-4835 
0160-4035 
3160-4335 

0160 4035 
0160-4835 
0160-4835 
0160-4335 
0160-4835 

150D226X9015B2 
15QD226X9015B2 
3160 -4832 
0160-4832 
0160-4832 

08558-80 on 

C4-1/8-T0-4641-F 
C4-1/8-T0-4641-F 
C4 1/B-T 0-464 1-F 
C4-1/8-T0-4641-F 
C4 •1/8-T0-4641 -F 

C4-1/8-T0-4641-F 
C4" 1/3-T0-4641-F 
C4-1/8-T0-4641-F 
C4-1/8-TD-4641-F 
C4 t/8-TO -4641 -F 

C4-1/8-T0-4641-F 
C4 -1/B-T0- 4641-F 
C4 -1/3-T0-4641-F 
C4" 1/0-TO 4641-F 
C4-1/8-T0-2610-F 

C4-1/B-T0 2610-F 
C4-1/3-T 0-4641 -F 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

85662-30015 
BN74S1B1 J 
SN74S1B1J 
SN74S18U 
SN74LS367AN 

SN74LS258AN 

SN74LS174N 

SN74LS25BAN 

SN74LS174N 

3N74LS258AN 

SN74LS367AN 

SN74S174N 

SN74S189N 

SN74S133N 

GN74S189N 

SN74S182N 
SN74S189N 
85662-80 016 
SN74S00N 
SN74S10N 
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TABLE 1 . A3A5, REPUCEABLE PARTS (2 OF 2) 



Mfr Part Number 



SN74LS1QN 

SN74LSOON 

SN74LS37N 

SN74LSt75N 
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DATA MANIPULATOR CHECK 1 

SPECTRUM ANALYZER CONNECTIONS: 

GROUND A3A5TP2 TO A3A5TP1. GROUND A3A6TP7 AND A3A6TP8 TO A3A6TP1. 
ADJUST INTENSITY FULLY COW. 

SIGNATURE ANALYZER CONNECTIONS: 

CLOCK TO A3A7TP7 (LCLK) 

START TO A3A6TP2 
STOP TO A3A6TP2 
POD GND TO A3A6TP1 
PROBE GND TO A3A5TP1 

PRESS * 

PRESS A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK. 
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NOTE — 



run UMSIHUUIIONS ON THE USE OF SIGNATURE ANALYSIS DIAGRAMS 
READ THE SIGNATURE ANALYSIS DESCRIPTION SECTION OF THIS MANUAI 



DATA MANIPULATOR CHECK 2 

SPECTRUM ANALYZER CONNECTIONS' 

GROUND A3A6TP7 AND A3A6TP6 TO A3A6TP1 
JUMPER A3A6TP3 TO A3A6TP6 

SIGNATURE ANALYZER CONNECTIONS' 

CLOCK TO A3A5TP4 
START ^ TO A3A6TP2 
STOP TO A3A6TP2 
POD GND TO A3A6TP1 
PROBE GND TO A3A5TP1 

PRESS; 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK 
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FIGURE 1. A3A5 DATA MANIPULATOR. SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAM (2 OF 3) 
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PRESS: A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK 
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FIGURE 1. A3A5 DATA MANIPULATOR, SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAM (3 OF 3) 
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A3A6 MAIN CONTROL, CIRCUIT DESCRIPTION 



The Digital Storage Processor is controlled by an algorithmic state machine, which uses relative-state addressing 
and interrupt linkage in performing the control algorithm. The Digital Storage Processor includes A3A4 Mem- 
ory, A3A5 Data Manipulator, A3A6 Main Control, and A3A7 Interface. 

State Register (D) 

The State Register, U13 and U14, contains the present state of the algorithm. The present state data is supplied 
to the Program ROM (Read-Only Memory), where it is decoded into control functions. 

Branch Length Adder (A) 

The Branch Length Adder, U1 and U2, receives branch length data from the Program ROM and adds it to the 
present state data to generate the next state. 

Link Register (C) 

The Link Register, U12 and U15, holds the suspended state of the main program during interrupts and holds the 
next interrupt state during the main program. 

In effect the Link Register acts as a “bookmsirk” for both the main program and the interrupt program, so that 
either program can resume at the correct state. 

State Machine Control (F) 

The State Machine Control, U16, U17, U18, U27C, and U27D, manages switching between the main and 
interrupt programs. In addition, it generates a signal to increment the Branch Length Adder for conditional 
branching. 

Program ROM (B) 

The Program ROM, U4, U6, U8, and UlO, contains both the main program and the interrupt program. U5, 
U7, U9, and U1 1 are test firmware used in Signature Analysis. 

Pipeline Registers (E) (K) 

The Pipeline Registers, U24 and U28, hold instructions from the Program ROM for 125 nsec during execution. 

Addressable Flip-Flops (L) 

U21 and U23 contain 16 flip-flops that may be individually set and cleared. These flip-flops control signals for 
the Input Section and CRT Driver Section of A3 Digital Storage. The Input Section includes A3A8 Analog- 
Digital Converter and A3A9 Track and Hold. The CRT Driver Section includes A3A1 THgger, A3A2 Intensity 
Control, and A3A3 Line Generator. The flip-flops also control flags and memory control lines for the Proces- 
sor Section, which includes A3A4 Memory, A3A5 Data Manipulator, A3A6 Main Control, and A3A7 Inter- 
face. U19, U27A, and U27B decode instructions from Pipeline Register U28 to control the 16 flip flops. U29 
contains buffers to output flag and timer signals onto the Digital Storage Bus. 

Control Pulses (G) 

U26 decodes eight control pulses based on the instruction in the Pipeline Register U24. U25A is a flip-flop that 
is set and cleared by the signals decoded by U26. U26 controls the reset of peak detectors in the Input Section of 
A3 Digit^ll Storage. 
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Dual Timer (H) 

U20 provides two timing pulses. One, about 20 msec, controls the CRT refresh rate. The other, about 20 /^sec, is 
used in the digital peak detection algorithm. 

RAM Chip Enable Generator (J) 

U22 generates chip enable timing for A3A4 Memory. It delays execution of program instructions 1 Vi states 
(182.5 nsec) to allow addresses to settle. 
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A3A6 MAIN CONTROL, TROUBLESHOOTING 



On SA Diagram 1 , the Free Run check is used to test the outputs of the Test ROM flip-flops, pipeline registers 
and control pulses decoder. The INTR and LQ inputs do not have stable signatures, so a few pins — such as U16 
pin 10 — are checked simply for activity. The SA probe light should flash,. indicating high and low activity. 

The Free Run check is done with A3A6TP8 grounded. This forces U27 pin 1 1 high and U18 pin 6 low. To verify 
these components and the U1 adder input, this ground is removed. As soon as a high qualifier comes in, the 
state register should quit sequencing since the branch length is 0 ( - 1 due to all highs from Jl, plus 1 due to the 
qualifier input). This in turn stops the gate light on the Signature Analyzer. 

To verify that the branch length adder works, the El jumper is replaced, Test Program 2 is set up, and the 5 Vdc 
signature is checked to see if the program is sequencing properly. 

On SA Diagram 2, the Free Run check setup is used to verify the System ROM. The setup is the same as on 
Diagram 1 except that the Test ROMs are not enabled by the A3A6TP3 to A3A6TP6 jumper. 

After A3A5 and A3A7 have been checked, the LTSTA and LTSTB lines are verified by using Test Program 4. 

5 Vdc Signature of 4596 is Not Obtained 

Verify 8 MHz clocks at P2-19 and P2-20. 

Verify a high (low when A3A7S1 is pressed) at ETON Pl-13 and U15-5. 

Verify a 4 MHz waveform on BS A3A6TP9. 



U16 




FIGURE 1. EQUIVALENT CIRCUIT OF STATE MACHINE CONTROL 



Verify the turn-on states of the register and adder outputs. 
When A3A7S1 is pressed: 

ETON Pl-13 goes low. 

E112, ET15 outputs go low. 

U13, U14 outputs go low. 

U1 , EJ2 outputs go high. 
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FIGURE 2. EQUIVALENT CIRCUIT OF STATE REGISTER, ADDER, AND LINK REGISTER 



Verify binary count sequence, starting at the least significant bit S0 (500 nsec square wave) to S7 (64 /isec square 
wave). (A signature of 3951 when the Start and Stop are changed to S3 (A3A6TP10) indicates that Ul, U13, 
and U12 pins 2, 5, 7, and 10 are good.) 

5 Vdc Signature of P545 Not Obtained 

Verify that U18 pin 3 is always high. (A3A6TP7 grounded.) 

The reason that the test is not cycling properly is probably due to either the B inputs to the Branch Length 
Adders Ul and U2 or to the NS (Next State) inputs to the State Register U13 and U14 or U16. To isolate, 
remove El from the IC socket again and ground A3A6TP5 and A6TP8, as at the beginning of the check. (5 Vdc 
4596.) 

Momentarily ground U17 pin 8 while noting the 5 Vdc signature. 

If a 5 Vdc signature of CC34 is not obtained, U13 or U14 is defective. Change the Start and Stop to S3 
(A3A6TP10). The 5 Vdc signature should be 3951. Momentarily ground U17 pin 8 again while noting the 5 Vdc 
signature. A signature of UP73 indicates that U13 is good. 

If a 5 Vdc signature of CC34 was obtained, check the adder B inputs Ul, U2, pins 2, 6, 15, 11 by individually 
grounding the inputs. Pressing A3A7S1, and observing on an oscilloscope that the period of S7 (A3A6TP11) 
decreases. If it does not, then the faulty adder has been located. 
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TABLE 1. A3A6, REPLACEABLE PARTS (1 OF 2) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A6 


B5<>62-60t4& 


5 


1 


BOARD ASSEMBLY, MAIN CONTROL 


28400 


85662-60146 


A3A6C1 


0160-4835 


7 


28 


CAPACITOR- FXD .lUF >-10X SOVDC CER 


20400 


0160 -4835 


A3A6C2 


016D--483S 


7 




CAPACITDR-FXD . lUF ■^-10X 53VDC CER 


28480 


0160-4835 


A3A6C3 


0 1 611 -4835 


7 




CAPACITOR-FXD .lUF •►-lOX 50VDC CER 


20480 


0160-4835 


A3A6CA 


0160-4835 


7 




CAPACITOR-FXD . lUF -t--10X 50VDC CER 


28480 


0160-4835 


A3A6C5 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50yDC CER 


20480 


0160 4835 


A3A6C6 


0160- 4835 


7 




CAPACITOR-FXD .lUF +-10X 50ODC CER 


28480 


0160-4835 


A3A6C7 


D 160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


20400 


0160 4835 


A3A6C8 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A6CV 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10% 50VDC CER 


20480 


0160- 4835 


A3A6C10 


0160-4835 


7 




CAPACITOR-FXD , lUF +-10X 50VDC CER 


2Q4B0 


0160-4835 


A3A6C11 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-1 OX 50VDC CER 


28400 


0160 -4835 


A3A6C12 


B160--4Q32 


4 


1 


CAPACITOR-FXD .OIUF +-10X 103ODC CER 


28480 


0160-4832 


A3A6C13 


0180-0197 


8 


1 


CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56239 


150D225X902CA2 


A3A6C1A 


0180-0228 


6 


1 


CAPACITOR-FXD 22UF+-10X 15VDC TA 


562B9 


150D226X9015B2 


A3A6C;5 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160 -4835 


A3A6C16 


0160-4835 


7 




CAPACITOR-FXD .lUF 4-10% 50ODC CER 


28480 


0160-4835 


A3A6C17 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A6C1Q 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A6C1? 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X SOVDC CER 


2Q4O0 


0160-4835 


A3A&C20 


0160-4835 


7 




CAPACITOR-FXD .lUF +- 1 OX 50VDC CER 


28480 


0160-4035 


A3A6C21 


0160-4035 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


20480 


0160- 4035 


A3A6C22 


0160-4835 


7 




CAPACITGR-FXD . lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A6C23 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


01 60 •4035 


A3A6C24 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


28480 


0160-4835 


A3AtC25 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50ODC CER 


28480 


0160-4835 


A3A6C26 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A6C27 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X SOVDC CER 


23480 


0160 4835 


A3A6C2Q 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50ODC CER 


28480 


0160-4835 


A3A&C29 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X SOVDC CER 


28480 


Q16D-4B35 


A3A&C30 


0160-4833 


7 




CAPACITOR-FXD .lUF +-10% SOVDC CER 


28480 


0160-4835 


A3A6C31 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10% SOVDC CER 


28480 


0160-4835 


A3A6E1 


1251-4787 


2 


1 


SHUNT-DIP 8-POSITION 


28480 


1251-4787 


A3AtJl 


1200-0507 


9 


1 


SOCKET-IC 16-CONT DIP-SLDP 


28480 


1200-0507 


A3A6L1 


08558-80011 


6 


1 


FILTER COIL BLUE 


2B480 


00558-80011 


A3A6R1 


0698-3155 


1 


3 


RESISTOR 4.64K IX .125U F TC=0+-100 


24546 


C4- 1/8- TO -4641 -F 


A3A6R2 


0698-3155 


1 




RESISTOR 4.64K IX .125W F TC=0+-100 


24546 


C4-1/0-TO--4641-F 


A3A6R3 


0698-3155 


1 




RESISTOR 4.64K IX .125U F TC=0+-100 


24546 


C4 -1/8-T0-4641-F 


A3A6R4 


0678-3157 


3 


1 


RESISTOR 19. 6K 1% ,125« F TC=0+-100 


24546 


C4-1/B-T0-1962-F 


A3A6RS 


0698-6320 


8 


1 


RESISTOR 5K .1% .1Z5W F TC-0+-25 


03088 


PME55-1/8-T7-5001-B 


A3A6R& 


0757-0401 


0 


1 


RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A3A6TP1 


0360-0535 


0 


11 


TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A6TP2 


0360-0533 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A6TP3 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A6TP4 


0360-0535 


0 




TERMINAL TEST POINT PCB 


03030 


ORDER BY DESCRIPTION 


A3A6TP5 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A6TP6 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A6TP7 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A6TPQ 


0360-0535 


0 




TERMINAL TEST POINT PCB 


90000 


ORDER BY DESCRIPTION 


A3A6TP9 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3A6TP10 


0360-0535 


0 




TERMINAL TEST POINT PCB 


0003D 


ORDER BY DESCRIPTION 


A3A6TP11 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3A6U1 


1820-1871 


6 


2 


IC ADDR TTL S BIN FULL ADDR 4-BIT 


01295 


EN74S203N 


A3A6U2 


1820-1871 


6 




IC ADDR TTL S BIN FULL ADDR 4-BIT 


01293 


SN74S283N 


A3A6U3 


1810-0205 


7 


1 


NETWORK-RES B-SIP4.7K OHM X 7 


01121 


2D8A472 


A3A6U4 


85662-80019 


3 


1 


IC ROM B 512X8 


28480 


85662-80019 


A3A6U5 


85662-80009 


1 


1 


1C ROM B 512X8 


28480 


85662-80009 


A3A6U6 


85662-80 020 


6 


1 


IC ROM B 512X8 


28480 


85662-80020 


A3A6U7 


85662-80007 


9 


1 


IC ROM B 512X8 


28480 


B5662-B0007 


A3A6UB 


05662-30010 


4 


1 


IC ROM B 512X8 


2848 0 


85662-80010 


A3A6U9 


85662-80017 


1 


1 


IC ROM B 512X8 


28480 


85662-80017 


A3A6U10 


85662-80008 


0 


1 


IC ROM B 512X8 


28480 


85662-8D00B 


A3A6U11 


85662-80018 


2 


1 


1C ROM B 512X8 


28480 


85662 -80 018 


A3A6U12 


1820-1076 


3 


2 


IC FF TTL S D-TYPE P03-EDGE-TRIG CLEAR 


01295 


SN74S174N 


A3A6U13 


1820-1981 


9 


2 


IC RGTR TTL S QUAD 2-INP 


34335 


AM2SS09PC 


A3A6U14 


1820-1981 


9 




1C RGTR TTL S QUAD 2-INP 


34335 


AM2SS09PC 


A3A6U15 


1820-1076 


3 




1C FF TTL S D-TYPE POS-EDGE-TRIG CLEAR 


01295 


SN74S174N 
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TABLE 1 . A3A6, REPUCEABLE PARTS (2 OF 2) 



Delfgnatfon Number I Description Mfr Part Number 

A3A6U16 NOT ASSIGNED 

A3A6U17 1020-0685 8 2 IC GATE TTL S NAND TPL 3-INP 012V5 SN74S10N 

A3A6U13 1320-0631 4 2 IC GATE TTL S NAND QUAD 2-INP 01275 SN74SOON 

A3A6U19 1820-0605 8 IC GATE TTL S NAND TPL 3-lNP 01295 SN74S10N 

A3A6U20 1820-1423 4 1 IC MV TTL LS MONOSTBL RETRIG DUAL 01295 SN74LS123N 

A3A6U21 1820-1729 3 2 IC LCH TTL LS COM CLEAR B-BIT 01295 SN74LS259N 

A3A6U22 1820-0693 8 1 IC EF TTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N 

A3A6U23 1820-1729 3 IC LCH TTL LS COM CLEAR 0 BIT 01295 SN74LS259N 

A3A6U24 1820-1196 3 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N 

A3A&U25 1820-1112 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN 

A3A6U26 1820-1216 3 1 IC DCDR TTL LS 3-T0-8-L1NE 3-lNP 01295 SN74LS133N 

A3A6U27 1820-0681 4 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S00N 

A3A6U29 1620-1491 6 1 IC BFR TTL LS NON-INV HEX 1-INP 01295 SN74LS367AN 

MISCELLANEOUS PARTS 

4040-0754 1 2 EXTR PC BD BLU 28480 4040-0754 
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. NOTE 

S?So'?SE"s?oil,S?Snf»N“YS?ISEsa™n™'sEotio§jFW 



CONTROL BOARD OUTPUTS AND TEST ROMS CHECK 



SPECTRUM ANALYZER CONNECTIONS: 
GROUND A3A6TPS AND A3A6TP8 TO A3A6TP1 
JUMPER A3A6TP3 TO A3A6TP6 
REMOVE A3A6E1 FROM A3A6J1 SOCKET 
adjust intensity FULLY CCW 

SIGNATURE ANALYZER CONNECTIONS: 

CLOCK TO A3A6TP4 (LCLK) 

start TO A3A6TP1 1 

STOP TO A3A6TP1 1 
POO GND TO A3A6TP1 
PROBE GND TO A3A6TP1 



PRESS; 

A3A7S1 



AFTER COMPLETING ALL CONNECTIONS 
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FIGURE 3 A3A6 MAIN CONTROL. SIGNATURE ANALYSI 




IF-DISPLAY SECTION 



NOTE 

^ FOR INSTRUCTIONS ON THE USE OF SIGNATURE ANALYSIS DIAGRAMS 

READ THE SIGNATURE ANALYSIS DESCRIPTION SECTION OF THIS MANUAL. 



SYSTEM ROMS CHECK 

SPECTRUM analyzer CONNECTIONS' 
REMOVE A3A6E1 FROM A3A6J 1 SOCKET 
GROUND A3A6TPS AND A3A6TP8 TO A3A6TP1 
REMOVE JUMPER FROM A3A6TP3 AND A3A6TP6 



SIGNATURE ANALYZER CONNECTIONS’ 

CLOCK TO A3A6TP4 (LCLK) 

START TO A3A6TP11 
STOP ^ TO A3A6TP11 
POD GND TO A3A6TP1 
PROBE GND TO A3A6TP1 



PRESS: 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK 

TEST A CHECK 

SPECTRUM ANALYZER CONNECTIONS; 

CONNECT A3A7J1 JUMPER TO PINS 5 AND 10 
JUMPER A3A7TP3 TO A3A7TP6 
ADJUST A3A2R12LL THRESH FULLY CW 
JUMPER A3A6TP3 TO A3A6TP6 

SIGNATURE ANALYZER CONNECTIONS: 

CLOCK TO A3A7TP1 (SA CLK) 

START TO A3A6TP2 
STOP TO A3A6TP2 
POD GND TO ASAfiTPI 
PROBE GND TO A3A6TP1 

PRESS: 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK 

TEST B CHECK 

SPECTRUM ANALYZER CONNECTIONS: 

CONNECT A3A7J1 JUMPER TO P I NS 5 AND 1 1 
JUMPER A3A7TP3 TO A3A7TP6 
ADJUST A3A2R12LL THRESH FULLY CW 
JUMPER A3A6TP3 TO A3A6TPe 

SIGNATURE ANALYZER CONNECTIONS: 

CLOCK -/“TO A3A7TP1 (SA CLK) 

START TO A3A6TP2 
STOP TO A3A6TP2 
POD GND TO A3A6TP1 
PROBE GND TO A3A6TP1 

PRESS: 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK 
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A3A7 Interface 




I F-DtSPLAY SECTION 



A3A7 INTERFACE, CIRCUIT DESCRIPTION 

A3A7 Interface provides data transfer between A15 Controller and A3 Digital Storage. This assembly also 
includes Qualifier selection for conditional branching, input/output (I/O) port decoding, and the main clock 
circuits. 

Data Transfer Register (A) 

U2, U7, U8, and U9 form a 16-bit Data Transfer Register which can be loaded or output onto either the 
Instrument Bus (through U16 and U 17, the Instrument Bus Drivers) or the Digital Storage Bus (through U3, 
U4, and U5, the Digital Storage Bus Drivers). 

Instrument Address Decoder (C) 

U6, U14, and U15 control the loading and output of data between the Data Transfer Register and the Instru- 
ment Bus. 

Qualifier Select (H) 

U20 and U21 select one of 16 qualifiers to be used for conditional branching. Selection is controlled by A3A6 
Main Control firmware. 

I/O Port Decoder (D) 

U18 and U19 decode I/O port control signals from the Pipeline Registers in A3A6 Main Control. 

Timing Generator (G) 

UlO, U1 1 , U12, and U13 generate 8-MHz, 1-MHz, and 200-kHz timing signals used by A3 Digital Storage. 



A3A7 1/2 




IF-DISPLAY SECTION 



A3A7 INTERFACE, TROUBLESHOOTING 



The A3A7 Interface assembly conteiins several different circuits. Testing the Timing Generator and Turn-on 
Control is probably best done with an oscilloscope to monitor the 8-MHz, 1-MHz, and 200-kHz outputs. The 1/ 
O Port Decoder, on SA Diagram 1, is tested using the Free Run check. The Qualifier Select circuit is checked, 
along with the A3A5 Data Manipulator assembly, using Test Program 2. The Digital Storage address check uses 
the self-check routine from the A15 Controller in the RF Section. 

The lOB interface circuitry is checked on SA Diagram 2 using the overall Test Program 4. The 50-wire Analyzer 
Bus Interconnect cable W31 is removed so that the U 16 and U17 Bus Drivers (B) can continually drive the lOB 
lines when A3A7TP8 is grounded. The address section of the interface is done first, with the jumper pin put in 
pin 6 of A3A7J1 to generate the proper clock for the Signature Analyzer. To check the data portion of the 
interface, the jumper is moved to pin 7. If a fault is found in verifying the data at the P2 connector, the jumper 
El is opened before probing U3 to U9. This opens the feedback from the Data Transfer Registers (A) through 
the Bus Driver (B) and back to the register (A). If all the Bus Driver (B) outputs and the Digital Storage Bus 
Driver (E) outputs are good when the jumper is opened, then the fault is in the register corresponding to the bad 
bit detected at the connector; i.e., its lOB input is defective. 

If the fault appears to be a bus fight problem (i.e., the A15 Controller cannot properly drive the lOB data lines 
until A3A7 is removed), then the problem might be that the Bus Driver (B) will not go into its high impedance 
output state. This can be determined by checking with an oscilloscope the IOBO-1 1 lines with the Analyzer Bus 
Interconnect cable disconnected and with A3A7TP8 not grounded. The lines should be “floating,” usually 
between 1.4V and 2V. With the Analyzer Bus Interconnect cable disconnected, A1A8TP1 and A1A8TP2 must 
be jumpered to turn on the power supplies. 



A3A7 3 




I F-DISPLAY SECTION 



TABLE 1 . A3A7, REPUCEABLE PARTS {1 OF 2) 



Reference 

Designation 


HP Part 
Number 


' 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A7 


35662-60127 


2 


1 


DOARD ASDEMBLY, INTERFACE 


28480 


85662-60127 


A3A7C1 


0160-4835 


7 


23 


CAPACITOR-FXD ,1UF +-10Z 50VDC CER 


28480 


0160-4835 


A3A7C2 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A7C3 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A7CA 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


23480 


0160-4835 


A3A7C5 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A7C6 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A7C7 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A7C8 


0160-4835 


7 




CAPACITOR-FXD .lUF -t-lOX SOVDC CER 


2B4B0 


0160-4835 


A3A7C9 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28400 


0160-4835 


A3A7C10 


0160-4035 


7 




CAPACITOR-FXD .lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A7C11 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


28400 


0160-4835 


A3A7C12 


0160-4835 


7 




CAPACITOR-FXD .lUF +-1CX 509DC CER 


28480 


0160-4835 


A3A7C13 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


23480 


0160-4835 


A3A7C14 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 5DVDC CER 


2848 0 


0160-4835 


A3A7C15 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A7C16 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28483 


0160-4835 


A3A7C17 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10% 5QVDC CER 


28480 


0160-4835 


A3A7Cie 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A7C19 


0160-4835 


7 




CAPACITOR-FXD .lUF +-1CX 50VDC CER 


28480 


0160-4835 


A3A7C20 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A7C21 


0160-4835 


7 




CAPACITOR-FXD , lUF +-10X 50VDC CER 


28430 


0160-4835 


A3A7C22 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10% 5DVDC CER 


28480 


0160-4835 


A3A7C23 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28400 


0160-4835 


A3A7C24 


0180-0228 


6 


1 


CAPACITOR-FXD 22UF+- 1 0% 15VDC TA 


56289 


150D226X9015B2 


A3A7CR1 


1901-0535 


9 


1 


DIODE-SM SIG SCHOTTKY 


2B4B0 


1901-0535 


A3A7E1 


1460-1489 


8 


1 


UIREFORM BE CU AG 


2848 0 


1460-1489 


A3A7E2 


1258-0124 


7 


1 


PIN-PROGRAHING DUMPER .30 CONTACT 


91506 


8136-475G1 


A3A7J1 


1200-0508 


0 


1 


SOCKET-IC 14-CONT DIP-SLDR 


28480 


1200-3508 


A3A7L1 


08558-80011 


6 


1 


FILTER COIL BLUE 


28480 


08558-80011 


A3A7L2 


9100-1618 


1 


1 


INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A3A7QI 


1854-0404 


0 


1 


TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A3A7R1 


0757-0278 


9 


4 


RESISTOR 1.7BK IX . 125M F TC=0+-100 


24546 


C4-1/8-T0-17B1-F 


A3A7R2 


0757-0278 


9 




RESISTOR 1.78K 1% .125UF TC=0+-100 


24546 


C4- 1/8-TO -1781-F 


A3A7R3 


0757-0278 


9 




RESISTOR 1.7BK 1% .125W F TC=0+~100 


24546 


C4-1/8-T0-17B1-F 


A3A7R4 


0757-0278 


9 




RESISTOR 1.78K 1% .125W F TC=0+-10C 


24546 


C4- 1/8-TO- 1781-F 


A3A7S1 


3101-2170 


a 


1 


SMITCH-PB SPDT MOM 


28480 


3101-2170 


A3A7TPI 


0360-0535 


0 


10 


TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A7TP2 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OOOOO 


ORDER BY DESCRIPTION 


A3A7TP3 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A7TP4 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OOOOO 


ORDER BY DESCRIPTION 


A3A7TP5 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OOOOO 


ORDER BY DESCRIPTION 


A3A7TP6 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A7TP7 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OOOOO 


ORDER BY DESCRIPTION 


A3A7TP8 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00030 


ORDER BY DESCRIPTION 


A3A7TP9 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A7TP10 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A7U1 


1810-0206 


8 


1 


NETWORK-RES 8-SIPlO.OK OHM X 7 


01121 


200A103 


A3A7U2 


1820-1444 


9 


4 


IC MUXR/DATA-GEL TTL LS 2-TO-l-LINE QUAD 


01295 


SN74LS298N 


A3A7U3 


1020-1491 


6 


5 


IC BFR TTL LS NON-INV HEX 1-INP 


01295 


SN74LS367AN 


A3A7U4 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-lNP 


01295 


SN74LS367AN 


A3A7U5 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


01295 


SN74LS367AN 


A3A7U6 


1020-1202 


7 


2 


IC GATE TTL LS NAND TPL 3-INP 


01295 


SN74LS10N 


A3A7U7 


1820-1444 


9 




IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 


01295 


SN74LS298N 


A3A7U8 


1820-1444 


9 




1C MUXR/DATA-SEL TTL LS 2-TO-l-LlNE QUAD 


01295 


BN74LS298N 


A3A7U9 


lf320-1444 


9 




1C MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 


01295 


SN74LS293N 


A3A7U1 0 


1820-1431 


4 


1 


1C CNTR TTL LS DECD SYNCHRO 


31295 


SN74LS162AN 


A3A7U1 \ 


1820-0693 


8 


1 


IC FF TTL S D-TYPE POS-EDGE-TRIG 


01295 


SN74S74N 


A3A7U12 


1820-1432 


5 


1 


IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 


01295 


SN74LS163AN 


A3A7U13 


1820-2592 


0 


1 


IC OSC TTL LS 


01295 


SN74LS320N 


A3A7U14 


1820-1202 


7 




IC GATE TTL LS NAND TPL 3-INP 


01295 


BN74LS10N 


A3A7U15 


1820-1416 


5 


1 


IC SCHMITT-TRIG TTL LS INV HEX 1-INP 


01295 


SN74LS14N 


A3A7U16 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP. 


01295 


SN74LS367AN 


A3A7U17 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


01295 


SN74LS367AN 


A3A7U18 


1820-1240 


3 


2 


IC DCDR TTL S 3-T0-8-LINE 3-lNP 


01295 


SN74S138N 


A3A7U19 


1820-1240 


3 




IC DCDR TTL S 3-T0-8-LINE 3-INP 


01295 


SN74S138N 


A3A7U20 


1820-1302 


8 


2 


IC MUXR/DATA-SEL TTL S 8-TO-l-LINE 3-INP 


01295 


SN74S251N 
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TABLE 1 . A3A7, REPLACEABLE PARTS (2 OF 2) 



Reference 


HP Part 


Designation 


Number 


A3A7U21 


1820-1302 


A3A7VR1 


1902-3036 


A3A7Y1 


0410-0758 




4040-0755 




Description 



Mfr Part Number 



1C MUXB/DATA-SEL TTL S B-TO-l-LINE 3-lNP 01395 SN74S251N 

DIODE-ZNR 3.16V 5X DO-7 PD=.4U TC=-.06AX 23A80 1902-3036 

CRYSTAL-QUARTZ 15,824 MHZ HC-IB/U-HLDR 2B460 0410-0758 

MISCELLANEOUS PARTS 

EXTR PC BD VIO 284B0 4040-0755 
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NOTE 



f analysis DIAGRAMS 

HEAD THE SIGNATURE ANALYSIS DESCRIPTION SECTION OF THIS MANUAL 



DECODER CHECK 



OMjiMMiunc AINALYZbH 
CLOCK TO A3A7TP7 
START TO A3A6TP1 1 
STOP ^ TO A3A6TP1 1 
POD GND TO A3A7TP5 
PROBE GND TO A3A7TP5 






(LCLK) 



:>PfcCrRUM ANALYZER CONNECTIONS' 
REMOVE A3A6E1 FROM A3A6J1 SOCKET 
CONNECT A3A7J1 JUMPER TO PINS 7 AND S 
GROUND A3A6TP5 AND A3A6TP8 TO A3A6TP1 
JUMPER A3A6TP3 TO A3A6TP6 
ADJUST INTENSITY FULLY CCW 



PRESS; 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK. 

QUAL I F I ER CHECK 

ANALYZER CONNECTIONS: 

CLOCK TO A3A7TP7 
START TO A3A6TP2 
STOP ^ TO A3A6TP2 
POD GND TK A3A7TP5 
PROBE GND TO A3A7TP5 



spectrum ANALYZER CONNECTIONS' 

(REPLACE A3A6E1) 

ADJUST INTENSITY FULLY CCW 

A3A6TP7 AND A3A6TP8 TO A3A6TP1 
JUMPER A3A5TP3 TO A3A6TP2 

DS ADDRESS CHECK 

ANALYZER CONNECTIONS: 

CLOCK TO A15TP1-2 (I/O) 

START-^ TO A15TP1-6 (T2) 

STOP TO A15TP1-7 (T3) 

POD GND TO A15TP9 (GND) 



SPECTRUM ANALYZER CONNECTIONS' 
(STS) TO A15TP3 (GND) 
GROUND A3A7TP2 TO A3A7TP5 
REMOVE A3A6 



PRESS: 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK. 




r^ 

< 

CO 

< 



LU C\J 

O 

< o 

U_ <o 

tr I 

LU CSJ 
(— CD 



'Z. (O 



— to 



oo 







<c 

CO 

< 



FIGURE 1. A3A7 INTERFACE, SIGNATURE ANALYSIS DIAGRAM (1 OF 2) 
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NOTE 

- FOR INSTRUCTIONS ON THE USE OF SIGNATURE ANALYSIS DIAGRAMS 
READ THE SIGNATURE ANALYSIS DESCRIPTION SECTION OF THIS MANUAI 



lOB INTERFACE CHECK (ADDRESS) 

SIGNATURE ANALYZER CONNECTIONS: 

CLOCK-^TO A3A7TP1 (SA CLK) 

START ^ TO A3A6TP2 
STOP TO A3A6TP2 
POD GND TO A3A7TP5 
PROBE GND TO A3A7TP5 

SPECTRUM ANALYZER CONNECTIONS; 

CONNECT A3A7J1 JUMPER TO PINS 6 AND 9 
JUMPER A3A7TP3 TO A3A7TP2 AND A3A7TP6 
GROUND A3A7TP3 TO A3A7TP5 
ADJUST A3A2R12 LL THRESH FULLY CW 
JUMPER A3A6TP3 TO A3A6TP6 
DISCONNECT REAR PANEL 50-WIRE CABLES 
JUMPER A1A8TP1 TO A1A8TP2 

PRESS; 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK. 

lOB INTERFACE CHECK (DATA) 

SIGNATURE ANALYZER CONNECTIONS; 

CLOCK ^ TO A3A7TP1 (SACLK) 

START TO A3A6TP2 
STOP TO A3A6TP2 
POO GND TO A3A7TP5 
PROBE GND TO A3A7TP5 

SPECTRUM ANALYZER CONNECTIONS; 

CONNECT A3A7J1 JUMPER PINS 7 AND 8 
JUMPER A3A7TP3 TO A3A7TP2 AND A3A7TP6 

GROUND A3A7TP8 TO A3A7TP5 

ADJUST A3A2R12 LL THRESH FULLY CW 

JUMPER A3A6TP3 TO A3A6TP6 

DISCONNECT REAR-PANEL 50-WIRE CABLE 
JUMPER A1A8TP1 TO A1A8TP2 

PRESS: 

A3A7S1 AFTER COMPLETING CONNECTIONS FOR EACH TEST OR CHECK. 





A3A7 

INTERFACE 

85662-60127 




< 

CO 

< 



FIGURE 1. A3A7 INTERFACE, SIGNATURE ANALYSIS DIAGRAM (2 OF 2) 
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A3A8 Analog Digital Convartor 
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A3A8 ANALOG-DIGITAL CONVERTER, CIRCUIT DESCRIPTION 



A3A8 Analog-Digital Converter converts the analog VIDEO signal from A3A9 Ti-ack and Hold into storable 
digital data for A3 Digital Storage. The important data and control lines are: all Digital Storage Bus bits, 
BO-Bll, which are used for data inputs and outputs, ADC, which loads' final ADC data onto the Digital 
Storage Bus; HOLD, which resets the ADC and initiates a conversion; LD RMP, which updates the Ramp DAC 
with a new scan address; and LTSTA, which enables test bits (BO, Bl, and B2), RAMP, LTRK, and BUSY onto 
the Digital Storage Bus. 

ADC (A) 

The ADC (analog-to-digital) circuit converts analog (sampled video) data from A3A9 Ti-ack and Hold into 10 
bits of binary code using the technique of successive approximation. A simplified schematic of the ADC circuit 
is shown in Figure 1 . 



E|n from 




HOLD ’BUSY' 



FIGURE 1. A3A8 ANALOG-DIGITAL CONVERTER, SIMPLIFIED SCHEMATIC 



The ADC circuit consists of digital-to-analog converter (DAC) Ull, comparator U12, and successive approxi- 
mation register U13. A 1-MHz clock fixes conversion time at 11 /isec. To begin a conversion, the ADC is first 
reset to ones by a low HOLD. When HOLD goes high, each bit is individually tried in a “trial” conversion, 
starting with the most significant bit. A decision is made to retain or drop the bit based on the comparator 
output. Once the decision has been made for each of the 10 bits, a “conversion-complete” signal sets the flip- 
flop UJ4A. This signal, called BUSY, can be transferred onto the Digital Storage Bus by the BUS Buffers U15. 
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Ramp Converter (C) 

The Ramp Converter makes a comparison between the analog sweep signal and the scan address (X Axis). 
Comparator U4 makes this comparison and produces a signal called RAMP. RAMP high indicates that the scan 
address needs to be updated. When RAMP is low, no update is needed. When an update occurs, a new address 
is latched into the Scan Address latches U9 and UlO. This results in an updated comparison between the output 
of DAC U5 and the Sweep input as shown in the simplified schematic (Figure 2). A reference voltage is created 
for the DAC by VRl and U3. This voltage is adjustable by R5 to set the full-scale {+ lO.OOOV) sweep ramp 
point at the 10(X)th data “bucket”; the rightmost edge of the CRT trace. Amplifier U2 sums the currents from 
the DAC U5, the sweep input, and the ZERO stick, and drives the comparator input. OFFS is adjustable by R6. 



FROM 

RF 

SECTION 




RAHP 
(STATUS 
INFORMATION 
TO OISITAL 
STORAGE BUS] 



FROM 
DIGITAL 
STORAGE BUS 



FIGURE 2. RAMP CONVERTER, SIMPLIFIED SCHEMATIC 
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A3A8 ANALOG-DIGITAL CONVERTER, TROUBLESHOOTING 



The A3A8 Analog Digital Converter converts the analog video and sweep voltages to digital data. Conse- 
quently, a failure on this assembly will affect the display of Trace A and Trace B data. Character and graticule 
generation are not affected by A3A8. 

Stuck bits in the Ramp Converter will distort the displayed signal, this is most easily observed with slow sweep 
times. When a bit fails, the Ramp Converter will default to a 20 msec sweep rate during the display period when 
that bit would normally be working. Figure 3 is an example of the CAL OUTPUT signal with a 3 sec sweep time 
when U5 pin 5 is stuck low. 
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CENTER 20.eea t**t span lOB kHx 

RES BW 1 kHx VSM 1 kHx SMP 3.0 ••€ 



NOTE: Center Frequency Readout will be 100.000 000 MHz for an HP 8566B. 

FIGURES. RAMP CONVERTER BIT FAILURE 

By looking at noise with a 3-second sweep time (push Instrument Preset first), it is possible to determine which 
of the data bits are stuck by counting the discrete states displayed. For example, Figure 4 shows the result of an 
MSB failure (D9). 2 '°~^ = 2 states are displayed. The ADC Check on the SA Diagram is then performed to 
isolate the failure to a single component. To detect low order bit (D0-D4) failures, tune to the CAL OUTPUT 
signal and set frequency span to 100 kHz, sweep time to 3 sec. A failure will then result in slight “stair-stepping” 
of the displayed signsd. The noise display will be missing states, but this will be difficult to see. 

Digital Storage Test Program 4 is used to verify the inputs to the DAC, U5. 

Failures in the video analog to digiteil process 2 ire characterized by “stair-stepped” signals and noise that is 
displayed as discrete vertical lines. Low order bit failures will cause many sm^ steps while a high order bit 
failure will cause a single step that will eliminate the peak of the display. Note that only the signal will be affected 
and that the graticules and characters will not be affected. Front panel displays of the CAL OUTPUT signal for 
several bit failures are shown in Figures 5 and 6. 
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FIGURE 4. RAMP CONVERTER MSB FAILURE 



l^p REF .0 dBm ATTEN 10 dB 
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CENTER 20.0 »04z SPAN 20.0 IMz 

RES BM 300 kHz VBM 100 kHz SMP 20 msze 



NOTE; Center Frequency Readout will be 100.000 000 MHz for an HP 8566B. 



FIGURES. VIDEOADC BITS FAILURE 
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NOTE: Center Frequency Readout will be 100.000 000 MHz for an HP 85666. 
FIGURE 6. VIDEO ADC BIT 2 FAILURE 



If the RAMP, HOLD or BUSY lines become stuck, the display will show a sweep related problem. If the 
analyzer is not sweeping, the Sweep System Troubleshooting notes should be consulted to help isolate the failure 
to a particular assembly. 

Table 1 contains the display symptoms that result from failures of the RAMP, HOLD or BUSY lines. 



TABLE 1 . A3A8 SWEEP RELATED FAILURE SYMPTOMS 



Line 


Failure 


Stuck High 


Stuck Low 


BUSY 


Sweep LED on 

Line at bottom of display 

CK LED I on after Instrument Preset 


Displayed signals noisy and similar 
to Figure 5 


RAMP 


Display jitter along x axis 
Frequency readout incorrect 


Sweep LED on 

Line at bottom of display 


HOLD 


Line at top of display 


Sweep LED on 

Line at bottom of display 

CK LED I on after Instrument Preset 



Test Circuit 

The test circuit on A3 A8 is designed to aid in troubleshooting lower-order bit failures and linearity problems in 
both the Ramp Converter circuit and the ADC circuit. The test circuit is normally transparent to A3A8 opera- 
tion, and is activated by grounding A3A8TP8 NOISE TEST or A3A8TP10 RAMP TEST to A3A8TP9 to 
switch multiplexers U16, U17, and U18. 
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Noise Test 

The Noise Test, activated by grounding A3A8TP8 NOISE TEST to A3A8TP9, “expands” the vertical scale of 
the Digital Storage Section for closer examination of digital data from the the ADC circuit. This is accom- 
plished by shifting the 4 least significant bits (LSBs) of the digitized video data by 6 bits, effectively multiplying 
it by 64. When the noise test is activated, the 6 most significant bits (MSBs) are not used, and the 6 LSBs are 
forced to logic 0. In addition, the “new” MSB is inverted to center the CRT trace (assuming the VIDEO input 
signal was at top-screen). The resulting CRT trace appears to be amplified to 64 times the normal resolution, 
allowing variations in the LSBs to be easily viewed. 

With the noise test activated, a constant VIDEO signal present at the input to A3A9 Track and Hold will ideally 
produce a flat CRT trace. The CRT trace should exhibit no more than 2 bits peak-to-peak of digital noise. 

Stuck ADC bits and transistor noise on A3A8 can be easily checked in the noise test mode by removing A3A9 
Track and Hold from the instrument and jumpering A3A8TP2 SWP/KX) to A3A8TP6 VIDEO. This substi- 
tutes a scaled-down sweep ramp signal for the VIDEO input signal to the ADC. A series of approximately 10 
stair-steps should be displayed on the CRT, each with sharp, well-defined corners. 

The noise test mode can be used to adjust the peak detector offsets (OFS POS and OFS NEC) on A3A9 Track 
and Hold by grounding A3A9TP3 to A3A9TP1, with the VIDEO cable (96) disconnected from A3A9J1. The 
CRT trace will fall on the bottom graticule line when both offsets on A3A9 are properly adjusted. 

Ramp Test 

The Ramp Test is very similar to the Noise Test, and is activated by grounding A3A8TP10 RAMP TEST to 
A3A8TP9. In addition, the VIDEO cable (96) is disconnected from A3A9J1, and A3A8TP1 SWP is jumpered 
to A3A9TP3 to substitute the sweep ramp signal as the VIDEO input to A3A9 Track and Hold. In the ramp test 
mode, the test circuit again “expands” the vertical CRT scale by a factor of 64. The 4 LSBs of digital scan data 
are subtracted from the 4 LSBs of digitized video data, and the results are displayed on the CRT. Since both sets 
of digital data correspond to the sweep ramp voltage, the subtraction ideally yields a constant value 
(011100000 = 448). If the Track and Hold, ADC, and Ramp Converter circuits are linear and functioning 
properly, a horizontal line will appear approximately Vi-division below the center CRT graticule line. This line 
might exhibit numerous noise-like spikes in peak-detector mode, which is normal. 

Linearity and noise in the Ramp Converter, ADC, and Tfack and Hold circuits can also be checked without 
using the ramp test. As before, disconnect the VIDEO cable (96) from A3A9J1 and jumper A3A8TP1 SWP to 
A3A9TP3. TWs substitutes the sweep ramp signal as the VIDEO input to A3A9 Track and Hold. A straight 
diagonal line should be displayed on the CRT, indicating linear digitizing of the analog sweep ramp signal by 
both the ADC and the Ramp Converter circuits. 




FIGURE?. A3A8DAC LINEARITY 
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TABLE 2. A3A8, REPUCEABLE PARTS (1 OF 2) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A8 


85662-60130 


7 


1 


BOARD ASSEMBLY, ANALOG- DIGITAL CONVERTER 


28480 


85662-60130 


A3A13C1 


01 60 “481 4 


2 


1 


CAPACITOR-FXD 150PF +-5X lOOVDC CER 


28480 


0160-4814 


A3AGC2 


0160-4835 


7 


26 


CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A8C3 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A0C4 


0160-4B35 


7 




CAPACITOR-FXD ,1UF +-10% 50VDC CER 


28480 


0160-4835 


A3A8C5 


0160-4B35 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28400 


0160-4835 


A3A3C6 


0160-483S 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


2Q4B0 


0160-4835 


A3ABC7 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


28400 


0160-4835 


A3A0C8 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10% 5DVDC CER 


28480 


0160-4835 


A3A8C9 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10% 50VDC CER 


28480 


0160-4835 


A3A8C1 0 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A8C11 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


28480 


0160-4835 


A3ABC12 


0160-4835 


7 




CAPACITOR-FXD . U)F +-10% 50VDC CER 


28480 


0160-4835 


A3A8C13 


0160-4335 


7 




CAPACITOR-FXD .lUF +-10% 5CVDC CER 


23480 


0160-4835 


A3A8C14 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


2848 0 


0160-4835 


A3A8C15 


0160-4835 


7 




CAPACITOR-FXD . lUF +-10% 50VDC CER 


23480 


0160-4835 


A3A8C16 


0160-4835 


7 




CAPACITOR-FXD .lijF +-10% 50VDC CER 


2848 0 


0160-4835 


A3A0C17 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10% 50VDC CER 


28480 


0160-4835 


A3A8C1B 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-t0% 53VDC CER 


28480 


0160-4835 


A3A8Ct9 


0180-0229 


7 


1 


CAPACITOR-FXD 33UF+-10% lOVDC TA 


56289 


150D336X9010B2 


A3AOC20 


0180-1746 


5 


2 


CAPAC-ITOR-FXD 15UF+-10X 20VDC TA 


56269 


150D156X9(120B2 


A3A8C21 


0180-1746 


5 




CAPACITOR-FXD 15UF+-10% 20VDC TA 


56209 


150D156X9020B2 


A3A8C22 


016D-4B35 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


28430 


0160-4335 


A3A0C23 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


28400 


0160-4835 


A3A8C24 


0160-4035 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


28480 


0160-4835 


A3A8C25 


0160-4835 


7 




CAPACITOR-FXD .tUF +-10% 50VDC CER 


28480 


0160-4835 


A3ABC26 


0160-4B35 


7 




CAPACITOR-FXD .lUF +-10% 50VDC CER 


28480 


0160-4835 


A3A8C27 


0160-4835 


7 




CAPACITOR-FXD ,1UF +-10% 50VDC CER 


28480 


0160-4835 


A3A8C28 


0160-4835 


7 




CAPACITOR-FXD .lUF +-1 0% SOVDC CER 


2848 0 


0160-4835 


A3A8C29 


0160-4035 


7 




CAPACITOR-FXD ,1UF +-10X SOVDC CER 


28480 


0160-4835 


A3ABC30 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A8CR1 


1901-0535 


9 


6 


DIODE-SM SIC SCH8TTKY 


28480 


1901-0535 


A3A8CR2 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A8CR3 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28481) 


1901-0535 


A3A8CR4 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A8CR5 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


28480 


1901-0535 


A3A8CR6 


1901-0535 


9 




DIODE-SM SIC SCHOTTKY 


2848 0 


1901-0535 


A3 ABE 1 


1460-1489 


8 


1 


UIREFORM BE CU AG 


28480 


1460-1489 


A3ABJ1 


1250-0543 


B 




CONNECTOR-RF SM-SNP M PC 50-OHM 


28480 


1250-0543 


A3A8L1 


08558-80011 






FILTER COIL BLUE 


28480 


08558-80011 


A3ABL2 


9140-0114 


li 




INDUCTOR RF-CH-MLD 1 OUH 10% .166DX.385LG 


28400 


9140-0114 


A3A8L3 


9140-0114 


H 




INDUCTOR RF-CH-MLD lOUH 10% ,166DX,305LG 


28480 


9140-0114 


A3ABHP1 




1 




NOT ASSIGNED 






A3A8MP2 


1480-0073 


B 




PIN-ROLL .062-IN-DIA .25-IN-LG BE-CU 


28480 


1400-0073 


A3A8R 1 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


C4-1/8-TO-1001-F 


A3A8R2 


0757-0438 


3 




RESISTOR 5,1 IK 1% .125U F TC=0+-100 


24546 


C4-1/B-T0-5111-F 


A3A£)R3 


0757-0438 


3 




RESISTOR S.llK 1% .125W F TC=0*-100 


24546 


C4-1/B-T0-5111-F 


A3A8R4 


0757-0280 


3 




RESISTOR IK 1% .12514 F TC=0+-100 


24546 


C4-1/B-TO-1001-F 


A3ABR5 


2100-3123 


0 


1 


RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 


02111 


43P501 


A3A8Rt> 


2100-3054 


6 


1 


RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TRN 


02111 


43P503 


A3A8R7 


0698-6630 


3 


3 


RESISTOR 20K .1% .125W F TC=0+-25 


28480 


0698-6630 


A3A8R8 


0757-0180 


2 


2 


RESISTOR 31.6 1% .125U F TC=0+-100 


28480 


0757-0180 


A3A8R9 


0698-6630 


3 




RESISTOR 20K .1% .125W F TC=»0+-25 


28480 


0698-6630 


A3A8R10 


0690-6630 


3 




RESISTOR 20K .1% .12SU F TC=0+-25 


28480 


0698-6630 


A3ABR1 1 


0698-6320 


8 


5 


RESISTOR 5K .1% .125U F TC=0+-25 


03688 


PME55-1/Q-T9-S001-B 


A3A8R12 


0698-6320 


8 




RESISTOR 5K .1% .125W F TC=0+-25 


03888 


PME55-1/8 -T9 -50 01-B 


A3A8R13 


0698-6320 


8 




RESISTOR 5K .1% .125U F TC<=0+-25 


03888 


PME55-1/B-T9 -5001- B 


A3A8R14 


0690-6320 


8 




RESISTOR 5K .1% ,12514 F TC=0+-25 


03888 


PME55-1/8-T9-5001-B 


A3ABR1S 


0698-6361 


7 


1 


RESISTOR 8K .1% .125W F TC=0+-25 


28480 


0698-6361 


A3A8816 


0698-6320 


8 




RESISTOR 5K .1% , 125U F TC“0+-25 


03838 


PME55-1/8-T9-50Q1-B 


A3ABR17 


0698-3152 


8 


1 


RESISTOR 3.4BK 1% .125U F TC=0+-tOO 


24546 


C4--1/G-TO-3481-F 


A3ABR1B 


0757-0424 


7 


1 


RESISTOR I.IK 1% .125U F TC=0+-100 


24546 


C4-t/'8-T0-n01-F 


A3A8R19 


0690-6360 


6 


1 


RESISTOR lOK .1% .125W F TC=0+-25 


28480 


0698-6360 


A3A8R20 


0698-6323 


1 


1 


RESISTOR 100 .1% ,125U F TC=0+-25 


28480 


0698-6323 


A3ABR21 


0757-0428 


1 


1 


RESISTOR 1.62K 1% ,125W F TC=0+-100 


24546 


C4 -1/8-T0-1621--F 


A3A8R22 


0757-0438 


3 




RESISTOR 5. UK 1% ,125W F TC=0+-100 


24546 


C4- 1/8-T0-5111-F 


A3A6R23 


0757-0438 


3 




RESISTOR S.llK 1% .125W F TC='0+-100 


24546 


C4 -1/8-TO-5111-F 


A3A8R24 


0757-0180 


2 




RESISTOR 31.6 1% .125W F TC=0+-100 


28480 


0757-0180 
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TABLE 2. A3A8, REPLACEABLE PARTS (2 OF 2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A0TP1 


0360-0335 


0 


11 


TERHINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A8TP2 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ODOOO 


ORDER BY DESCRIPTION 


A3A8TP3 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3ABTP4 


0360-0535 


n 




TERMINAL TEST POINT PCB 


ODOOO 


ORDER BY DESCRIPTION 


A3A8TP5 


0360-0535 






TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3A8TP6 


0360-0535 


D 




TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3A8TP7 


0360-0335 


0 




TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3A8TPB 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ODOOO 


ORDER BY DESCRIPTION 


A3A8TP9 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3A8TP10 


0360-0535 


0 




TERMINAL TEST POINT PCB 


OOOOO 


ORDER BY DESCRIPTION 


A3A8TP1 I 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ooooo 


ORDER BY DESCRIPTION 


A3A8U1 


1826-0116 


2 


2 


IC COMPARATOR CP TO-99 PKG 


06665 


CMP-Ol-CJ 


A3A8U2 


1B26-0471 


2 


3 


IC OP AMP LOU-DRIFT TO-99 PKG 


28480 


1826-0471 


A3ABU3 


1B26-0471 


2 




IC OP AMP LOW-DRIFT TO-99 PKG 


284B0 


1826-0471 


A3ABU4 


1826-0471 


2 




IC OP AMP LOU-DRIFT TO-99 PKG 


28480 


1826-0471 


A3ABU5 


1826-0684 


9 


1 


IC CONV 12-B-D/A IB-DIP-C PKG 


2048 0 


1826-0684 


A3A8U6 


1820-1441 


6 


1 


IC ADDR TTL LS BIN FULL ADDR 4-BIT 


01295 


3N74LS283N 


A3A8U7 


1820-1144 


6 


1 


IC GATE TTL LS NOR QUAD 2-1 NP 


01295 


SN74LS02N 


A3A8UB 


1B20-1199 


1 


1 


1C XNV TTL LS HEX 1-INP 


01295 


SN74LS04N 


A3A8U9 


1820-1196 


3 


2 


IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


6N74LS174N 


A3A8U10 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A3A8U11 


1320-1984 


2 


1 


IC CONV 10-B-D/A 16-DIP-C PKG 


24355 


ADS61KD 


A3A8U12 


1826-0116 


2 




IC COMPARATOR GP TO-99 PKG 


06665 


CMP-Ol-CJ 


A3A8U13 


1820-1720 


4 


1 


IC RGTR TTL 12-BIT 


27014 


DM2504CN 


A3A8U13 


1820-1978 


4 


1 


IC RGTR TTL L 12-BIT 


34335 


AM25L04PC 










NOTEi ALTERNATE FOR 1820-1720 






A3A8U1A 


1820-1282 


3 


1 


IC FF TTL LS J-K BAR POS-EDGE-TRIG 


01295 


SN74LS109AN 


A3A8U15 


1820-1438 


1 


4 


IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 


01275 


SN74LS257AN 


A3A8Ut6 


1820-1438 


1 




1C MUXR/DATA-SEL TTL LS 2 - TO -1 -LINE QUAD 


01295 


SN74LS257AN 


A3ABU17 


1820-1438 


1 




IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 


01295 


8N74LS257AN 


A3A8U18 


1820-1438 


1 




IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 


01295 


SN74LS257AN 


A3A8VR1 


1902-0686 


3 


1 


DIODE-ZNR 6.2V 2X DO-7 PD=.4U TC=+.002X 


04713 


1N825 










MISCELLANEOUS PARTS 








4040-0747 


2 


2 


EXTR PC BD GRA 


2B4B0 


4040-0747 
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FIGURE 8. A3A8 ANALOG-DIGITAL CONVERTER. SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAM 

A3A8 9/10 



I F-DISPLAY SECTION 



A3A8 ANALOG-DIGITAL CONVERTER 




FIGURE 9. A3A8 ANALOG-DIGITAL CONVERTER, BLOCK DIAGRAM 
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FIGURE 10. A3A8 ANALOG-DIGITAL CONVERTER, COMPONENT LOCATIONS 
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A3A9 TRACK AND HOLD, CIRCUIT DESCRIPTION 



A3 A9 Track and Hold provides circuitry to insure that the true peak of the RF signal and a true representation 
of noise are displayed on the CRT. This is accomplished by positive and negative peak detection. 

Positive Peak Detector (A) 

The Positive Peak Detector acquires the most positive voltage to appear at its input and holds that voltage on 
holding capacitor C26 until the circuit is reset by a reset pulse from the decoding and timing circuits. FET Q6 is 
periodically turned on by the reset pulse, discharging C26 through R12 and Q6 to ground. Figure 1 shows a 
simplified schematic of the Positive Peak Detector. 




FIGURE 1. POSITIVE PEAK DETECTOR. SIMPLIFIED SCHEMATIC 



The circuit consists of amplifier Q3, Q2, Ql, diode CRl, holding capacitor C26, and buffer Q4, Q5. When Ej„ is 
less than the feedback voltage E„ut, CRl is off and C26 will hold the voltage it has acquired. CR3 limits the 
reverse voltage across CRl to minimize leakage current. CRl turns on when E;„ is greater than E^u,, and C26 
charges to equalize E;„ and E^^,. 

A pair of matched FETs, Q4A and Q4B, and emitter follower Q5 are used in the buffer circuit. Q4A is used as a 
source follower and Q4B as a current source. The Q4A bias current is equal to the algebraic sum of the current 
from Q4B, the base current to Q3B, and the bias current through R13. This sum of currents insures a very small 
gate-to-source voltage and prevents gate-to-source forward biasing. 

Ql , Q2, and Q3 are all dual transistors. Q3 and Q2 form the input stage, with Q3 connected as emitter followers 
and Q2 forming a differential pair. Gain for the differential stage is set by collector resistor R7. Additional gain 
is provided by QIB. QIB is connected as a transistor inverter with R9 in the emitter and R8 in the collector. Ql A 
is connected as a diode. Gain and offset adjustments for the Positive Peak Detector are performed in the 
resistor divider that includes R1 and R2. GPOS potentiometer R39 adjusts the attenuation so that a 2V full- 
scale input produces a IV full-scale output. OFS POS potentiometer R44 zeroes the output with OV input. U5 
compares the input and output of the Peak Detector. A TTL high level is produced when the output is greater 
than the input. (R40, R41 , and R16 provide a smeill amount of hysteresis for noise immunity.) 
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Negative Peak Detector (B) 

The Negative Peak Detector acquires the most negative voltage to appear at its input and holds that voltage on 
holding capacitor C38 until reset by a pulse from the decoding and timing circuits. Circuit operation is the same 
as that of the Positive Peak Detector except that supply polarities are reversed and PNP instead of NPN 
transistors are used. Figure 2 shows a simplified schematic of the Negative Peak Detector. 




FIGURE 2. NEGATIVE PEAK DETECTOR, SIMPLIFIED SCHEMATIC 



The circuit consists of amplifier Q7/Q8/Q10, diode CR2, holding capacitor C38, buffer Q11/Q9, and reset 
transistor Q12. R71 creates an offset between the output and the emitter of Q9. This insures that the voltage 
across C38 is ^ways negative for positive outputs from OV to + IV. GNEG potentiometer R52 sets the gain 
(input attenuation) so that a 2V full-scale input produces a IV full-scale output. OFS NEG potentiometer R36 
zeroes the offset. U4 comp 2 u*es the input to the output. 

Decoding and Timing (C) 

The Decoding and Timing circuit provides reset pulses to the Peak Detectors and control lines for Multiplexer 
selection, and it performs other logic functions. 

U9 decodes control lines SEL A and SEL B to produce three lines for Multiplexer selection. After inversion by 
USA, USB, and U8C, the voltage levels are shifted to -0.5V and +9V. Multivibrators U12A and U12B 
produce pulses (when triggered by HOLD) which reset the Peak Detectors. Latches U13A and U13B are used to 
provide the Peak Detector status signal LTRK. 

Multiplexer (D) 

The outputs of the Peak Detectors are multiplexed through U1 before sampling by the Tfack and Hold circuit. 
Control lines to the Multiplexer are provided by the Decoding and Timing circuit. 

Track and Hold (E) 

The Track and Hold circuit samples the signal appearing at the output of multiplexer U1 and holds the voltage 
on capacitor CIS. The output of the Track and Hold circuit is used in A3A8 Analog-Digital Converter, where it 
is converted into Y-axis graph data. A simplified schematic of the Ti-ack and Hold circuit is shown in Figure 3. 
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R59 




FIGURE 3. TRACK AND HOLD CIRCUIT, SIMPLIFIED SCHEMATIC 



Q16 and Q15 form a buffer amplifier. Q14 switches on and off to open or close a path between the amplifier 
and holding capacitor Cl 5. A FET input amplifier (Q13, U6) amplifies the capacitor voltage by a factor of 10. 
The gain is set by T/H GAIN potentiometer R57. Offset is adjusted by controlling the current flow through 
R67 with (T/H) OFS potentiometer R59. 



A3A9 3/4 






IF-DISPLAY SECTION 



A3A9 TRACK AND HOLD, TROUBLESHOOTING 



Display problems which involve only the video are often caused by malfunctions on either A3 A8 Analog-Digital 
Converter or the A3A9 Track and Hold. The blue [ ] key functions and the Digital Storage Test Patterns can 

be used to isolate the failure. 

Figure 4 shows the Digital Storage Test Pattern. Refer to the A3 Digital Storage Troubleshooting section to 
generate the test pattern. The three vertical lines represent the detector outputs on A3A9. The left one is the 
negative peak detector, the center one is the sampling mode and the right one is the positive peak detector. These 
should move u p and down when a VIDEO signal is present at A3A9J1, indicating normal operation. If one is 
stuck, the blue Q3 key can be used to verify this. 




»*aCCEFI»IIJKl.lMaPaRSTlMHXVZ( \ ]t _ Jk ImMrstuvMf <{ I ^ 



FIGURE 4. DIGITAL STORAGE TEST PAHERN 

Slight stair-stepping of the diagonal line could be caused by a low order bit failure on A3A8 or a noisy compo- 
nent on A3A9. To isolate the assemblies remove A3A9, jumper A3A8TP1 to A3A8TP6 and push Instrument 
Preset. The Display is a diagonal line. If the diagonal line is not stair-stepped or noisy, the problem is on A3A9. 

Noise on the peaks of the displayed signds is most often caused by leakage in Q6 or Q14. This is very noticeable 
in 0 Hz frequency spans. To determine whether Q6 or Q14 is defective, sampling detection is used. 
TRACE A (KSe) puts the instrument in the sampling mode. A noisy signal when using the sampling mode 
generally indicates a defective Q14. A defective Q6 produces noise in the normal detection mode and in the 
positive peak detection mode, TRACE A [ hTo ) (KSb). 
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Proper operation of the detectors can be tested with the following sequence. 



® TRACE B 
Instrument Preset 




G3 TRACE A ( ) Positive Peak Detection 

B TRACED 

G3 TRACE A GED Negative Peak Detection 

(both traces coincide) 

G3 TRACE A I Sampling Mode 

(both traces coincide) 

If the traces do not coincide in the above test, refer to the Track and Hold adjustments in the Performance Tests 
and Adjustments manual. 

If the voltage on A3A9TP8 is correct and that of A3A9TP9 is incorrect when performing the BIAS Check of 
Note 10 on the schematic, check to see if the drain and source voltages on Q14 are approximately + IV. If not, 
Q14 is most likely open. 

The LTRK signal is verified using an oscilloscope. Following an Instrument Preset, set the spectrum aneilyzer 
sweeptime to 75 msec. Figure 5 shows the resultant waveform. 



Oscilloscope settings: 

Sweep time: 50 ms/div 
Analyzer Sweeptime: 75 ms 




FIGURE 5. LTRK TIMING WAVEFORM 



The Decoding and Timing (C) is checked using an oscilloscope. Figure 6 shows the timing waveforms when 
using Digital Storage Test Program 5. When Digital Storage Test Program 6 is used, HOLD is normally high. It 
goes low every 80 msec. The two reset lines are then active only every 80 msec. Figure 5 shows the LTRK line for 
a sweeptime of 75 msec following an Instrument Preset. 
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INSEL B 



INSEL A 



— 80/is — 



nmnnnnmTmimnnrmnL 



SEL INPUT 



RESET POS.PK* 
(U8 PIN 12) 



RESET NEG. PK* 
(U10PIN6) 



+3V 



* For Test Program 6, HOLD is normally high, going low only every 80 msec which resets the peak detectors 
(RESET POS, PK and RESET NEG. PK). All other waveforms remain the same asforTest Program 5. 



FIGURE 6. A3A9 TIMING WAVEFORMS USING DIGITAL STORAGE TEST PROGRAM 5 
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TABLE 1 . A3A9, REPUCEABLE PARTS (1 OF 3) 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A9 


85662-601 5t 


2 


1 


BOARD ASSEMBLY TRACK/HOLD 


28430 


85662-60151 


A3A9C1 


0160-4835 


7 


33 


CAPACITOR-FXD 


•lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C2 


0160-4835 


7 




CAP AC I TOR -FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C3 


0180-1746 


5 


4 


CAPACITOR-FXD 


15UF+-10X 20VDC TA 


56289 


150D156X9020B2 


A3A9C4 


0180-1746 


5 




CAPACITOR-FXD 


15UF+-10X 20VDC TA 


56289 


150D156X9020B2 


A3A9C5 








NOT ASSIGNED 








A3A9C6 








NOT ASSIGNED 








A3A9C7 


0180-0229 


7 


1 


CAPACITOR-FXD 


33UF+-t0X lOVDC TA 


56289 


1S0D336X9D10B2 


A3A9C8 


0160-4833 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C9 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C1 0 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


2Q4B0 


0160-4835 


A3A9C1 1 


0180-0197 


8 


1 


CAPACITOR-FXD 


2.2UF+-10X 20WDC TA 


56289 


150D225X9020A2 


A3A9C12 


0160-4635 


7 




CAPACITOR-FXD 


.lUF +-1BZ 50VDC CER 


28480 


0160 -4835 


A3A9C13 


0160-4832 


4 


4 


CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A3A9C1A 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X S09DC CER 


28480 


0160-4835 


A3A9C15 


0160-3536 


3 


1 


CAPACITOR-FXD 


620PF +-5X lOOVDC MICA 


2Q4B0 


0160-3536 


A3A9C16 


0160-4833 


7 




CAPACITOR-FXD 


■lUF *-10X 50VDC CER 


28460 


0160-4835 


A3A9C17 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C18 


0160-4801 


7 


3 


CAPACITOR-FXD 


lOOPF +-5X lOOVDC CER 


28480 


0160-4801 


A3A9C19 


0160-4801 


7 




CAPACITOR-FXD 


lOOPF +-5X IflOVDC CER 


28480 


0160-4801 


A3A9C20 


0160-4835 


7 




CAPACITOR-FXD 


,1UF +-10X 50VDC CER 


£8480 


0160-4835 


A3A7C21 


0160-4835 


7 




CAPACITOR-FXD 


,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C22 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50UDC CER 


28480 


9160-4835 


A3A9C23 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4032 


A3A9C24 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0169-4835 


A3A9C25 


0160-4835 


7 




CAPACITOR-FXD 


,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C26 


0160-0945 


2 


2 


CAPACITOR-FXD 


918PF +-5X lODVDC MICA 


28480 


0160-0945 


A3A9C27 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C28 








NOT ASSIGNED 








A3A9C29 








NOT ASSIGNED 








A3A9C30 


0160-4835 


7 




CAPACITOR-FXD 


■lUF +-10X 50VDC CER 


£8480 


0160-4835 


A3A9C31 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C32 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4B35 


A3A9C33 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C34 


0160-4835 


7 




CAPACITOR-FXD 


,1UF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C33 


0160-4835 


7 




CAPACITOR-FXD 


■lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C36 


0160-4835 


7 




CAPACITOR-FXD 


,tUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C37 


0160-4835 


7 




CAPACITOR-FXD 


■lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C38 


0160-0945 


2 




CAPACITOR-FXD 


910PF +-5X lOOVDC MICA 


28480 


0160-0945 


A3A9C39 


0160-4832 


4 




CAPACITOR-FXD 


■OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A3A9C40 


0160-4835 


7 




CAPACITOR-FXD 


■lUF +-tOZ 53VDC CER 


28480 


0160-4035 


A3A9C41 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X 50VDC CER 


28480 


0160-4835 


A3A9C42 


0160-4812 


0 


1 


CAPACITOR-FXD 


220PF +-5X lOOVDC CER 


2048 D 


0160-4B12 


A3A9C43 


0160-4808 


4 


1 


CAPACITOR-FXD 


47DPF +~5Z lOOVDC CER 


28480 


0160-4B0Q 


A3A9C44 


0160-4881 


7 




CAPACITOR-FXD 


lOOPF +-5Z lOOVDC CER 


28480 


0160-4801 


A3A9C4S 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160 4832 


A3A9C46 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C47 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C48 


0180-1746 


5 




CAPACITOR-FXD 


15UF+-10X 20VDC TA 


56289 


150D156X9020B2 


A3A9C49 


0180-1746 


5 




CAPACITOR-FXD 


15UF+-10X 20VDC TA 


56289 


1S0D1S6X9020B2 


A3A9CS0 


0160-4835 


7 




CAPACITOR-FXD 


,1UF +-1I)X SOVDC CER 


28480 


0160-4835 


A3A9C51 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C52 


0160-4835 


7 




CAPACITOR-FXD 


.lUF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C53 


0160-4835 


7 




CAPACITOR-FXD 


■lUF ♦-10X SOVDC CER 


28480 


0160--4835 


A3A9C54 


0160-4835 


7 




CAPACITOR-FXD 


.1UF +-10X SOVDC CER 


28480 


0160-4835 


A3A9C55 


0160-4835 


7 




CAPACITOR-FXD 


,tUF +-10X 50VDC CER 


20480 


0160-4835 


A3A9CR1 


1901-0376 


6 


2 


DIODE-GEN PRP 


35V SOMA DO-35 


28480 


1901-0376 


A3A9CR2 


1901-0376 


6 




DIODE-GEN PRP 


35V SOMA DO-35 


28480 


1901-0376 


A3A9CR3 


1901-0535 


9 


2 


DIODE-SM SIG SCHOTTKY 


28480 


1901-0535 


A3A9CR4 


1901-0033 


2 


1 


DIODE-GEN PRP 


laOV 200MA DO-7 


28480 


1901-0033 


A3A9CR5 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


2848D 


1901-0535 


A3A9J1 


1250-0543 


8 


2 


CONNECTOR -RF SM-SNP M PC 50 -OHM 


28480 


1250-0543 


A3A9J2 


1250-0543 


8 




CONNECTOR -RF 


3M-SNP M PC 50-DHM 


28480 


1250-0543 


A3A9L1 


9140-0096 


1 


1 


INDUCTOR RF-CH-MLD lUH 10% ,166DX.3B5LG 


28480 


9140-0096 


A3A9L2 


9100-1629 


4 


4 


INDUCTOR RF-CH-MLD 47UH 5X .166DX.385LG 


28480 


9100-1629 


A3A9L3 


9100-1629 


4 




INDUCTOR RF-CH-MLD 47UH 5X .166DX.3B5LG 


28480 


9100-1629 


A3A9L4 


9140-0210 


1 


1 


INDUCTOR RF-CH-MLD lOOUH 5X .166DX.385LG 


28480 


9140-0210 


A3A9L5 


9100-1629 


4 




INDUCTOR RF-CH-MLD 47UH 5X .166DX.385LG 


28480 


9100-1629 


A3A9L6 


9100-1629 


4 




INDUCTOR RF-CH-MLD 47UH 5X .166DX.38SLG 


28480 


9100-1629 


A3A9QI 


1853-0075 


9 


2 


TRANSISTOR -DUAL PNP PD=400MW 


284B0 


1853-0075 


A3A9Q2 


1854-0712 


3 


2 


TRANSISTOR-DUAL NPN PD=1.0W 


28480 


1854-0712 


A3A9q3 


1854-0712 


3 




TRANSISTOR-DUAL NPN PD=»1.BW 


28480 


1854-0712 


A3A9Q4 


1855-0050 


4 


3 


TRANSISTOR-JFET DUAL N-CHAN D-MODE 81 


28480 


1855-0050 


A3A9Q5 


1854-0019 


3 

_ 


1 


TRANSISTOR NPN SI TO-10 PD“360MW 


28480 


1854-0019 





8 A3A9 















I F-DISPLAY SECTION 



TABLE 1 . A3A9, REPLACEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 


A3A7Q6 


1855-0241 


A3A9Q7 


1(353-0316 


A3A7Q8 


1853-0073 


A3A9Q9 


1053-0034 


A3A9Q10 


1854-0475 


A3A9C)11 


1855-0050 


A3A9Q12 


1853-0322 


A3A9Q13 


1855-0050 


A3A9Q14 


1855-0241 


A3A9Q1S 


1854-0404 


A3A9Q16 


1854-0475 


A3A9R1 


0698-6377 


A3A9R2 


0698-6377 


A3A9R3 


0757-0442 


A3A9R4 


0757-0438 


A3A9RS 


0757-0442 


A3A9R6 


0757-0280 


A3A9R7 


0757-0274 


A3A9R8 


0698-0083 


A3A9R9 


0698-3440 


A3A9R10 


0757-0442 


A3A9R11 


0757-0442 


A3A9R12 


0757-0346 


A3A9R13 


0757-0465 


A3A9R14 


0757-0279 


A3A9R1S 


0698-3157 


A3A9R16 


0698-3157 


A3A9R17 


0698-6377 


A3A9R18 


0698-6377 


A3A9R19 




A3A9R20 


0698-6377 


A3A9R21 


0698-6377 


A3A9R22 


0757-0442 


A3A9R23 


0757-0438 


A3A9R24 


0757-0442 


A3A9R2S 


0757-0280 


A3A9R26 


0757-0274 


A3A9R27 


0757-0438 


A3A9R28 


0757-0416 


A3A9R29 


0698-3157 


A3A9R30 


0698-3157 


A3A9R31 


0737-0401 


A3A9R32 


0757-0279 


A3A9R33 


0698-3157 


A3A9R34 


0698-0084 


A3A9R35 


0757-0279 


A3A9R36 


2100-3161 


A3A9R37 


0757-0462 


A3A9R3B 


0698-6323 


A3A9R39 


2100-3164 


A3A9R40 


0698-3136 


A3A9R41 


0757-0401 


A3A9R42 


0757-0401 


A3A9R43 


0757-0462 


A3A9R44 


2100-3161 


A3A9R45 


0698-6323 


A3A9R46 


0698-3136 


A3A9R47 


0698-6320 


A3A9R48 


0757-0289 


A3A9R49 


0757-0440 


A3A9RS0 


0757-1094 


A3A9R51 


0757-0280 


A3A9R52 


2100-3164 


A3A9R53 


0698-0005 


A3A9R54 


0698-3157 


A3A9R55 


0698-3157 


A3A9R56 


0698-8298 


A3A9R37 


2100-3757 


A3A9R58 


0698-3451 


A3A9R59 


2100-3750 


A3A9R60 


0699-1024 


A3A9R&1 


0757-0441 


A3A9R62 


0757-0346 


A3A9R63 


0757-0346 


A3A9R64 


0757-0279 


A3A9R65 


0757-0280 








Description 


Mfr 

Code 


Mfr Part Number 


TRANSISTOR MOSFET N-CHAN E-MODE TO -72 SI 


1Q324 


5D215 


TRANSISTDR-DUAL PNP PD=500MU 


28480 


1853-0316 


TRANSISTOR-DUAL PNP PD«400MW 


28480 


1053-0075 


TRANSISTOR PNP SI TO-10 PD»360MUI 


28480 


1853-0034 


TRANSISTOR -DUAL NPN PD=750MU 


28480 


1854-0475 


TRANSISTOR-JFET DUAL N-CHAN O-MODE SI 


28480 


1 055-0050 


TRANSISTOR PNP 2N2946A SI TO-46 PD=400MU 


01295 


2N2946A 


TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 


28480 


1835-0050 


TRANSISTOR MOSFET N-CHAN E-MODE TO-72 SI 


18324 


SD215 


TRANSISTOR NPN SI TO-19 PD-»360MW 


28480 


1854-0404 


TRANSISTOR-DUAL NPN PD=750MU 


2848 D 


1854-0475 


RESISTOR 200 .IX .125U F TC=0+-25 


28400 


0693-6377 


RESISTOR 200 .IX .125W F TC=0+-25 


2B4B0 


0698-6377 


RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


RESISTOR 5.11K IX .125W F TC»0+-100 


24546 


C4-1/B-T0-5111-F 


RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


RESISTOR IK IX .125W F TC-Ov-lOO 


24546 


C4-1/B-TO-1001-F 


RESISTOR 1.21K IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-1211-F 


RESISTOR 1.96K IX .125U F TC=0+-100 


24546 


C4-l/e-TO-1961“F 


RESISTOR 196 IX .125W F TC=»0+-100 


24546 


C4-1/B-T0 -196R-F 


RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/B-T0-1O02-F 


RESISTOR lOK IX .125U F TC=0+-t00 


24546 


C4-l/8-TO-lb0a-F 


RESISTOR 10 IX .125W F TC=0*-100 


24546 


C4-1/8-T0 -18RQ-F 


RESISTOR lOOK IX .125W F TC=0+-100 


24546 


C4 -l/a-TO-lOOS-F 


RESISTOR 3.16K U .12SU F TC=0+-100 


24546 


C4 ■1/0-TO-3161 -F 


RESISTOR 19. 6K IX .125W F TC=0-t-100 


24546 


C4-1/0-TO-1962-F 


RESISTOR 19. 6K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-1962-F 


RESISTOR 200 .IX .125W F TC>='0+-25 


20480 


0698-6377 


RESISTOR 200 .IX .125U F TC=0+-25 


28460 


0698-6377 


NOT ASSIGNED 






RESISTOR 200 .IX .12SW F TC=0+-25 


28480 


0698-6377 


RESISTOR 200 .IX .125W F TC=*0+-25 


28480 


0690-6377 


RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


RESISTOR 5.11K IX .125U F TC=0+-100 


24546 


C4-l/e-T0-5111-F 


RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/B-TO-1002-F 


RESISTOR IK tX .125M F TC--=0+-100 


24546 


C4-1/8-T0-1001 -F 


RESISTOR 1.21K IX .125W F TC=0+-100 


24546 


C4-1/8-T0 -121 1-F 


RESISTOR 5.1 IK IX .125U F TC=0+-100 


24546 


C4-t/8-T0-5111 -F 


RESISTOR 511 IX .125W F TC=0+-100 


24546 


C4 -1/8-T0-511R-F 


RESISTOR 19. 6K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


RESISTOR 19.6K IX .125« F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


RESISTOR 100 1% .125W F TC=0+-100 


24546 


C4-1/8-T 0-10 1-F 


RESISTOR 3.16K IX .12SM F TC=0+-190 


24546 


C4--1/8-T0-3161-F 


RESISTOR 19. 6K IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-1962-F 


RESISTOR 2.15K IX .125W F TC=>0+-100 


24546 


C4-1/8-T0-2151-F 


RESISTOR 3.16K IX .125W F TC=0+-10O 


24546 


C4-1/8-T0-3161-F 


RESISTOR-TRMR 20K lOX C SIDE-ADJ 17-TRN 


02111 


43P203 


RESISTOR 75K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-7502-F 


RESISTOR 100 .IX .125W F TC=0+-25 


28480 


0690-6323 


RESISTOR-TRMR 10 20X C SIDE-ADJ 17-TRN 


02111 


43P100 


RESISTOR 17. 8K IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1702-F 


RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4 1/8-TO -101-F 


RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1O1 “F 


RESISTOR 75K IX .12514 F TC-»0+-100 


24546 


C4 1/8-TO -7502 -F 


RESISTOR-TRMR 20K 1 OX C SIDE-ADJ 17-TRN 


02111 


43P203 


RESISTOR too .IX .125U F TC>=0+-23 


20480 


0698-6323 


RESISTOR 17. BK IX .125M F TC=0+-100 


■24546 


C4-1/8-T0-1782-F 


RESISTOR 5K .IX .125W F TC=0+-25 


03888 


PME55-1/8-T9-5001-B 


RESISTOR 13. 3K IX .125W F TC=0+-100 


19701 


MF4C1/8-T0-1332-F 


RESISTOR 7.5K IX . 125U F TC=0+-t00 


24546 


C4-1/8-T0-7501-F 


RESISTOR 1.47K IX .125W F TC=0-*-100 


24546 


C4-1/0-TO-1471 -F 


RESISTOR IK IX .12514 F TC=0*-100 


24546 


C4-1/8-TO-10C1-F 


RESISTOR-TRMR 10 20X C SIDE-ADJ 17-TRN 


02111 


43P100 


RESISTOR 2.61K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2611-F 


RESISTOR 19. 6K IX .125U F TC=«0+-100 


24546 


C4-1/8-T0-1962-F 


RESISTOR 19. 6K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


RESISTOR 1.071K .25X .125W F TC=0+-25 


19701 


KF4C1/8 -T9-1071R-C 


RESISTOR-TRMR 100 tOX C SIDE-ADJ 17-TRN 


28480 


2100-3757 


RESISTOR 133K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-1333-F 


RESISTOR-TRMR 20K lOX C SIDE-ADJ 17-TRN 


28480 


2100-3750 


RESISTOR lOK .OIX .125M F TC=0+-10 


28430 


0699-1 024 


RESISTOR 8.25K IX .125U F TC=0+-100 


24546 


C4-1/0-TO-8251-F 


RESISTOR 10 IX .123W F TC=0-t-100 


24546 


C4 -1/8-TO-lORO-F 


RESISTOR 10 IX .12514 F TC=0+-100 


24546 


C4-1/8-T0-10R0-F 


RESISTOR 3.16K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-3161 -F 


RESISTOR IK IX .12514 F TC=0+-100 


24546 


C4-1/B-T0-1001-F 



A3A9 9 



















IF-DISPLAY SECTION 



TABLE 1 . A3A9, REPLACEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3A9R&6 








NOT ASSIGNED 






A3A9R67 


0757-0416 


7 




RESISTOR 511 1% .125W F TC=0+-100 


24546 


C4- 1/8-T0-511R-F 


A3A9R6B 


0698-B872 


9 


1 


RESISTOR 532 .25X .125U F TC=0+-100 


28480 


0698-0872 


A3A9R&9 


0757-0442 


9 




RESISTOR lOK IX . 125W F TC=-0+-100 


24546 


C4-1/8-TO-1002-F 


A3A9R70 


0757-0280 


3 




RESISTOR IK IX .125W F TC=C+-100 


24546 


C4-1/0-TO-1OOI-F 


A3A9R71 








NOT ASSIGNED 






A3A9R72 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=»0+-100 


24546 


C4-1/8-T0-5111-F 


A3A9R73 


0757-0280 


3 




RESISTOR IK IX .125M F TC“0+-100 


24546 


C4-1/B-T0-10O1-F 


A3A9R74 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 . 


C4-1/8-TO-1002-F 


A3A9R75 


0698-6323 


1 




RESISTOR 100 .IX , 125W F TC»0+-25 


28480 


0698-6323 


A3A9R76 


069B-3156 


2 


5 


RESISTOR 14. 7K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-1472-F 


A3A9R77 


0757-0280 


3 




RESISTOR IK IX .125W F TC=04-100 


24546 


C4-1/B-T0-1001-F 


A3A9R7B 


0698-3156 


2 




RESISTOR 14. 7K IX .125U F TC=»0+-100 


24546 


C4-1/B-T0-1472-F 


A3A9R79 


0757-0280 


3 




RESISTOR IK IX .125W F TC“0+-100 


24546 


C4-1/8-TO-1001-F 


A3A9RB0 


0698-3156 


2 




RESISTOR 14. 7K IX ,125U F TC=0+-100 


24546 


C4-1/'S-TD-1472-F 


A3A9R81 


0757-0280 


3 




RESISTOR IK IX .12514 F TC=0+-10O 


24546 


C4-1/8-T0-10D1-F 


A3A9R8S 


0698-3156 


2 




RESISTOR 14. 7K IX .125M F TC=0+-100 


24546 


C4-1/B-T0-1472-F 


A3A9R83 


0757-0280 


3 




RESISTOR IK IX .125U FTC=0+-100 


24546 


C4- 1/8-TO-lOOl-F 


A3A9R84 


0698-3156 


2 




RESISTOR 14. 7K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1472-F 


A3A9R8S 


0757-0280 


3 




RESISTOR IK IX .12514 F TC=04-100 


24546 


C4-1/8-T0-1001-F 


A3A9R86 


0698-3150 


6 


5 


RESISTOR 2.37K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-2371-F 


A3A9R07 


0698-3150 


6 




RESISTOR 2.37K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2371-F 


A3A9RG8 


0698-3150 


6 




RESISTOR 2.37K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2371-F 


A3A9R89 


0698-3150 


6 




RESISTOR 2.37K IX .125W F TC=fl+-100 


24546 


C4- l/a-TO- 2371-F 


A3A9R90 


0698-3150 


6 




RESISTOR 2.37K IX .125M F TC«=0+-100 


2A5A6 


C4-1/B-T0-2371-F 


A3A9TP1 


0360-0535 


0 


4 


TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A9TP2 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00900 


ORDER BY DESCRIPTION 


A3A9TP3 


0360-0535 


n 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A9TP4- 














A3A9TP8 








NOT ASSIGNED 






A3A9TP9 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A3A9U1 


1826-0415 


4 


1 


IC SWITCH ANLG QUAD 16-DIP-P PKG 


18324 


SDSOOOB 


A3A9U2 








NOT ASSIGNED 






A3A9U3 








NOT assigned 






A3A9U4 


1826-0026 


3 


2 


IC COMPARATOR PRCN TO-99 PKG 


01295 


LM311L 


A3A9U5 


1826-0026 


3 




IC COMPARATOR PRCN TO-99 PKG 


31295 


LM311L 


A3A9U6 


1026-0089 


8 


1 


1C OP AMP UB TO-99 PKG 


29832 


1322 


A3A9U7 








NOT ASSIGNED 






A3A9U8 


1820-0471 


0 


1 


IC INV TTL HEX 1-lNP 


01295 


SN7406N 


A3A9U9 


1820-1281 


2 


1 


IC DCDR TTL LS 2-T0-4-L1NE DUAL 2-INP 


01 295 


EN74L8139N 


A3A9U1 0 


1820-1202 


7 


1 


IC CATE TTL LS HAND TPL 3-INP 


01295 


SN74LS10N 


A3A9U11 


1820-1197 


9 


1 


IC GATE TTL LS NAND QUAD 2-INP 


01295 


SN74LSO0N 


A3A9U12 


1820-1423 


4 


1 


IC MV TTL LS MONOSTDL RETRIG DUAL 


01295 


SN74LS123N 


A3A9U13 


1820-1112 


8 


1 


IC FF TTL LS D-TYPE POS-EDGE-TRIG 


01295 


SN74LS74AN 


A3A9U14 


1826-0601 


D 


2 


1C OP AMP PRCN TO-99 PKG 


0666S 


0P-16FJ 


A3A9U15 


1826-0601 


0 




IC OP AMP PRCN TO-99 PKG 


06665 


OP-16FJ 










MISCELLANEOUS PARTS 








4040-0756 


3 


2 


EXTR PC BD UHT 


28400 


4040-0756 
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FIGURE 8. A3A9 TRACK AND HOLD, COMPONENT LOCATIONS 
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TABLET A3A10, REPUCEABLE PARTS 



Reference HP Part 

Designation Number 



A3A10J1 

A3A10J2 

A3A10J3 

A3XA1P1 

A3XA1P2 

A3XA2P1 

A3XA2P2 

A3XA3P1 

A3XA3P2 



A3XA<>P1 

A3XA&P2 



A3XA7P 1 
A3XA7P2 



B5662-60015 



1200-0508 

1251-5926 

1251-5016 




Description 




Mfr Part Number 



BOARD ASSEMBLY, DIGITAL STORAGE 
MOTHERBOARD (INCLUDES U2 AND U3> 

SOCKET-IC 14-CONT DIP-SLDR 
CONNECTOR 50-PIN M POST TYPE 
CONNECTOR 4-PIN M POST TYPE 

CONNECTOR-PC EDGE 18-CONT/RQW 2-RQWS 
CONNECTOR-PC EDGE IB-CONT/ROU 2-RDUS 

CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 
CONNECTOR-PC EDGE IB-CONT/ROW 2-ROUS 

CONNECTOR-PC EDGE 18-CONT/ROW 2- ROWS 
CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 

CONNECTOR-PC EDGE 18-CONT/ROW 2-ROUS 

CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 

CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 
CCNNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 

CONNECTOR-PC EDGE 18-CONT/ROW 2-R0W3 
CONNECTOR-PC EDGE IB-CDNT/ROW 2-ROWS 

CONNECTOR-PC EDGE 18-CONT/ROW 2-ROUS 

CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWG 



28480 B5662-60D15 



1200-0508 

1251-5926 

1251-5816 



1251-2026 

1251-2026 



1251-2026 

1251-2026 



1251-2026 

1251-2026 



1251-2026 

1251-2026 



1251-2026 

1251-2026 
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2 A3A10 



FIGURE 1. A3A10 DIGITAL STORAGE MOTHERBOARD, COMPONENT LOCATIONS 
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A4A1 VIDEO PROCESSOR, CIRCUIT DESCRIPTION 



A4A1 Video Processor filters the detected IF signal from A4A2 Log Amplifier, it sets the dB/DIV LOG 
SCALE and the REFERENCE LEVEL offsets below — 50 dBm or — 70 dBm, and it provides the IF video 
output and the X and Y recorder outputs. 

Video Filter (C) 

The Video Filter is an RC low pass filter with selectable R and C. The series resistance R is one of two values 
controlled by switch U7. When the switch is closed (0), R17 is short circuited and the series resistance is 
minimum. In this state, video bandwidths from 3 kHz to 3 MHz are attainable (The 3 MHz nominal bandwidth 
is attained when Q14 through Q20 are turned off). When switch U7 is open (I), the series resistance R is high, 
approximately equal to R17 and video bandwidths from 1 Hz to 1 kHz are attainable. Shunt capacitors C5 
through Cl 1 are selected by switching transistors Q14 through Q20. Only one of these switching transistors can 
be on at any one time. Each capacitor except Cl 1 is used with the high series resistance for the lower bandwidths 
and the low series resistance for the higher bandwidths. 

Log Expand (D) 

The Log Expand circuit allows four different amplitude scales: 10, 5, 2, 1 dB/DIV. Changes in the amplitude 

scale are accomplished by first amplifying the video signal, then attenuating it various amounts. This is accom- 
plished by FET input amplifier U2, which offsets the input - 5V and whose gain (set by R22 and R21) is 5. The 
offset is set by the current through Q1 . This current source is adjustable using OS potentiometer R14. Switching 
transistors Q4, Q5, and Q6 are turned on or off to achieve voltage divider ratios of 1/10, 1/5, 1/2, and 1. 
Diodes CR2 and CR3 clamp this attenuated signal at about — 1.2V to prevent forward biasing any switch in the 
off state. A final amplifier consisting of Q7, Q8, and Q9 amplifies this attenuated signal by 4 and offsets the 
output + 2V. A + 2V output corresponds to a full scale signal. This final amplifier is a two-stage amplifier. The 
first stage is a FET input stage made up of dual FET Q7. The first-stage output is multiplied by the transistor 
inverter Q8, whose output is buffered by an emitter follower Q9. This output is fed back to the inverting input 
through a resistor divider stick. Gain of the amplifier is adjusted by ZERO potentiometer R32, and offset for 
full scale is adjusted by FS potentiometer R36. Diode CRl clamps the output at about - 1 .2V. 

Log Offset Current Source (A) 

The Log Offset Current Source simulates log gain for instrument reference levels below -60 dBm. This is 
achieved by offsetting the OV to IV video input signal by driving current through the source resistance R16. This 
current is changed by supplying different currents into the emitter of Q13, the transistor current source. Cur- 
rents are controlled by switching transistors QIO, Qll, and Q12. For example, when switch Q12 is turned on, 
the transistor saturates and a current flows through R5 into the emitter of Q13. This emitter current (set by the 
voltage drop across R5) is closely equal to the collector current through Q12. The voltage drop across R5 can be 
changed by varying LG OS potentiometer R2, since U6 pin 3 and the emitter of Q13 are at the same voltage. 
This is true because U6 is a voltage follower with unity gain. Once R2 is set, the accuracy of R5, R7, and R9 
determines the relative accuracy of the offsets, O.IV, 0.2V, 0.2V (10 dB, 20 dB, 20 dB). 

Power Supplies (F) 

Zener diode VR2 is used to provide the - 8.8V supply, which is used in the Log Expand circuit with the FS 
adjustment R36. 
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Decode Logic (B) 



The Decode Logic circuit performs additional decoding on output lines from IF Control A4A9. VBWA, 
VBWB, VBWC, and VBWD are decoded by U8, a l-of-8 decoder, and inverted by UlO to drive one of the 
seven capacitors used in the Video Filter. U1 1 decodes A LOG and B LOG and drives the switches that vary the 
attenuator in the Log Expand circuit. 



Recorder Output (E) 

The Recorder Output circuit provides outputs for an X-Y plotter. Also provided are outputs for calibrating 
lower left (LL) and upper right (UR). Calibration outputs and signal outputs are routed through switch U4. A 
control line, REC CAL, from IF Control A4A9 controls the state of the U4 switches. When REC CAL is high, 
the video output through U3 and AUX SWEEP have closed paths through the switch to provide VIDEO and 
SWEEP outputs to the rear panel. When the REC CAL is low, a closed path through the switch exists between 
the calibration voltages and the VIDEO and SWEEP outputs. Control line REC ZERO causes the FS or ZERO 
voltage to appear across the R50, R55, R51 divider stick. When in LL, REC ZERO is low and the switch inputs 
are pulled to about OV. When REC ZERO is high, its open collector output will be set to the voltage determined 
by the divider stick: + lOV for X, out, and + IV for out. 
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IF-DISPLAY SECTION 



A4A1 VIDEO PROCESSOR, TROUBLESHOOTING 



Proper operation of the Log Offsets, OS 10, OS20-1 , and OS20-2 can be determined from the display. 



Connect an HP 355D Step Attenuator between CAL OUTPUT and the input of the spectrum analyzer. Set this 

attenuator to 1 10 dB. Press Instrument Preset and key in the following settings: 



CEKTER 

equal to CAL OUTPUT frequency 

/ N 

FREQUENCY 

OHz 




3 kHz 
10 Hz 
OdB 




. . 20 sec 
-40 dBm 



* \ 

Press the G3 sweep key. Then press the DATA STEP key repeatedly. A display similar to Figure 1 
should result. If a step is missing, one of the offsets or its control circuitry is defective. The truth table in Note 5 
is an aid to determine which offset circuit is not operating properly. OV in the table indicates that an offset is 
active. Accurate determination of amplitude step size is attainable using the MARKER QI) key and the DATA 
knob. 




NOTE: Center Frequency readout will be 100.000 000 MHz for an HP 8566B. 



FIGURE 1. LOG OFFSET GAIN STEP DISPUY 



The Video Filter circuit can be checked from the front panel. With no input sign 2 d, press Instrument Preset and 
set the controls as follows: 



CENTER 

FREQUENCY 



FREQUENCY 

SPAN 





25 MHz 

100 kHz 
. . 20 sec 

-90 dBm 
... IHz 
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SF-DISPI-AY SECTION 



Press [ ] sweep. Then press the DATA STEP key repeatedly. The display should appear as in Figure 2. 

Now key in TRACE A . This turns only the Negative Peak Detector on. Reset (~^ to 1 Hz. Press 
the sweep key. Then press the DATA step f^1 key repeatedly. The display should appear as in Figure 3. 




CENTER as.eee 

RES BM 1 kHi V8M 30 kHz 



SPAN 100 kHt 
SMP 20 



FIGURE 2. VIDEO BANDWIDTH STEP DISPLAY 




FIGURE 3. VIDEO BANDWIDTH STEP DISPLAY WITH NEGATIVE PEAK DETECTION 



If the displayed noise does not change monotonically (continuously decrease level) with the step key, the indi- 
cated Video bandwidth is faulty. Refer to the service sheet to determine the defective switch, capacitor, or 
decoder. 



The Log Expa nd and De code Logic circuitry can be accurately checked by using the Error Correction Routine. 
Pressing 



03 [ 



FREOUCNCY 

SMN 



I (KSW) starts this routine. The error terms are displayed by pressing 03 03 (KSw). 

The last three lines give the offset errors from the 1 dB LOG reference for the 2 dB, 5 dB, and 10 dB LOG 
scales, respectively. Maximum error is ± 0.5 dB for proper operation. 
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TABLET A4A1, REPUCEABLE PARTS(1 OF 2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A1 


85662-60122 


7 


1 


BOARD ASSEMBLY, VIDEO PROCESSOR 


28480 


85662-60122 


A4MC1 








NOT ASSIGNED 






A4A1C2 


0160-2055 


9 


9 


CAPACITOR-FXD .OIUF +BO-203C lOOVDC CER 


28480 


0160-2055 


A4AtC3 








NOT ASSIGNED 






A4A1C4 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A1C5 


0160-0945 


2 


1 


CAPACITOR-FXD 910PF +-5% lOOVDC MICA 


28480 


0160-0945 


A4A1C6 


0160-0155 


6 


1 


CAPACITOR-FXD 3300PF +-10% 200VDC POLYE 


2B4B0 


0160-0155 


A4A1C7 


0160-0161 


4 


1 


CAPACITOR-FXD .OIUF +~10% 200VDC POLYE 


28480 


0160-0161 


A4A1C8 


0160-0163 


6 


1 


CAPACITOR-FXD . 033UF +-10% 200VDC POLYE 


28480 


0160-0163 


A4A1C9 


0160-0168 


1 


1 


CAPACITOR-FXD ,1UF +~10% 200VDC POLYE 


28480 


0160-0168 


A4A1C10 


0180-2205 


3 


t 


CAPACITOR-FXD .33UF+-10% 35VDC TA 


56289 


1S0D334X9D3SA2 


A4AtClt 


0180-0291 


3 


1 


CAPACITOR-FXD lUF+-t0% 35VDC TA 


56289 


150D105X9035A2 


A4A1C12 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A4A1C13 








NOT ASSIGNED 






A4A1C14 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A1C1S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A1C16 


0130-1719 


2 


2 


CAPACITOR-FXD 22UF+-10% 25VDC TA 


06001 


69F146G8 


A4AIC17 


0180-0229 


7 


1 


CAPACITOR-FXD 33UF+-10% lOVDC TA 


56289 


150D336X9010B2 


A4A1C1B 


0180-1719 


2 




CAPACITOR-FXD 22UF+-10% 25VDC TA 


06001 


69F146GB 


A4A1C19 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A1C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A1C21 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A1C22 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A1C23 


0160-4805 


1 


3 


CAPACITOR-FXD 47PF +-5% lOOVDC CER 0-1-30 


28400 


0160-4805 


A4A1C24 


0160-4805 


1 




CAPACITOR-FXD 47PF +-5% lOOVDC CER 01-30 


23480 


0160 -4805 


A4A1C25 


0160-4800 


6 


1 


CAPACITOR-FXD 120PF +-5% lOOVDC CER 


28480 


0160-4800 


A4A1C26 


0160-4791 


4 


1 


CAPACITOR-FXD lOPF +-5% lOOVDC CER 0+-30 


28480 


1 0160-4791 


A4A1C27 


0160-4805 


1 




CAPACITOR-FXD 47PF +-5% lOOVDC CER 0+-30 


28480 


1 0160-4005 


A4A1C28 


0160-4084 


8 


3 


CAPACITOR-FXD . lUF +-20X 50VDC CER 


28480 


0160-4084 


A4A1C29 


0160-4084 


8 




CAPACITOR-FXD .lUF +-2C% 50VDC CER 


20400 


0160-4084 


A4A1C30 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


28480 


0160-4084 


A4AICR1 


1901-0535 


9 


1 


DIODE-SM SIG SCHOTTKY 


28400 


1901-0535 


A4A1CR2 


1901-0179 


7 


2 


DIODE-SWITCHING 15V SOMA 750PS DO-7 


28480 


1901-0179 


A4A1CR3 


1901-0179 


7 




DIODE-SWITCHING 15V SOMA 7S0PS DO-7 


28400 


19C1-B179 


A4A1J1 


1250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


28480'" 


1250-0690 


A4AU2 


1250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


28480 


1250-0690 


A4A1 J3 


1250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


284B0 


1250 -0690 


A4A1J4 


1 250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


28480 


1250-0690 


A4A1L1 


9140-0114 


4 




INDUCTOR RF-CH-MLD lOUH 10% .166DX.385LG 


28480 


9140-0114 


A4A1L2 


9140-0114 


4 




INDUCTOR RF-CH-MLD lOUH 10% .166DX.385LG 


28480 


9140-0114 


A4A1L3 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A4A1L4 


91 00-1618 


1 




INDUCTOR RF-CH-MLD 5 . 6UH 10% 


28480 


9100-1618 


A4A1LS 


9100-1613 


1 




INDUCTOR RF-CH-MLD 5 . 6UH 10% 


28480 


9100-1618 


A4Atqi 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-IB PD=400MW 


04713 


2N2907A 


A4A1Q2 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A4A1Q3 


1855-0050 


4 




TRAN3IST0R-JFET DUAL N-CHAN D-MODE SI 


28480 


1855-0050 


A4A1Q4 


1854-0404 


13 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A4A1Q5 


1854-0404 






TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


A4A1Q<> 


1854-0404 


IS 




TRANSISTOR NPN 31 TO-18 PD=360MW 


28480 


1854-0404 


A4A1Q7 


1355-0213 


1 


1 


TRANSISTOR-JFET DUAL N-CHAN D-MODE TO-78 


28480 


1855-0213 


A4A1Q8 


1053-0388 


7 


1 


TRANSISTOR-DUAL PNP PD=600MW 


28480 


1853-0388 


A4A1Q7 


.I35t- ()3?B 


7 


1 


TRANSISTOR NPN 2N5109 SI TO-39 PD=800MW 


3LS85 


2N5109 


A4A1(;)1 0 


i853- 0281 


9 




TRANSISTOR PNP 2N2907A SI T0-t8 PD=400MU 


04713 


2N2907A 


AAAtQl I 


1853-0231 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 


04713 


2N2907A 


A4A1Q12 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 


04713 


2N2907A 


A4A1Q13 


1053-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD-=400MW 


04713 


2N2907A 


A4A1Q'i4 


1054-0404 


■ij 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A4AlQie 


1854-0404 






TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


44AiU16 


1854- 0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 




1 B54- U4C4 


u 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


lAi.J.!- 


; Q ^ b <* 


: 




TRANSISTOR NPN SI TO-18 PD=360MW 


2B48D 


1854-0404 


« 4 lli i '* 


1 1)54-0404 


j 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A4A102C 


1854-0404 


fl 




TRANSISTOR NPN SI TO-18 PD«=360MW 


28480 


18S4-0404 


A4A1Q2'. 


1854-0637 


1 


1 


TRANSISTOR NPN 2N2219A SI TO-5 PD=8C0MW 


01295 


2N2219A 




0690-3443 




1 


RESISTOR 287 1% .125W F TC=0+-10D 


24546 


C4-1/8-T0-2B7R-F 


AAir* i G C 


21til)-:51l>9 


2 


1 


RESISTOR-TRMR 2K 10% C SIDE-ADJ 17-TRN 


02111 


43P202 


A4A1R3 


0698-3510 


2 


1 


RESISTOR 453 1% ,125U F TC=0+-100 


24546 


C4 -1/8-T0-453R-F 


A4A1R4 


0757-0442 


9 


5 


RESISTOR lOK 1% . 125W F TC=0+-100 


24546 


C4-1/O-T0-1002-F 


44A1R3 


0693-6630 




1 


RESISTOR 16K .5% .125U F TC=0+-5O 


20480 


0698-6880 


f*4ft i (t 




V 




RESISTOR lOK 1% .125W F TC=0+-100 


24546 


C4-1/0-TO--1OO2-F 


A4A1R7 


B69B-6755 


3 


2 


RESISTOR 8K .5% .125W F TC=0+-50 


24546 


NC4-1/Q-T2-0OO1-D 


A4A1R8 


0757-0442 


9 




RESISTOR lOK 1% ,125W F TC=0+-100 


24546 


C4-1/0-TO-1OO2-F 


A4A1R9 


069B-6755 


3 




RESISTOR OK .5% .125U F TC^O+’-SB 


24546 


NC4-1/8-T2-8001-D 


A4A1SU » 

1 




S 




RESISTOR 909 1% .125W F TC»=0+-100 


24546 


CA-1/B-T0-909R-F 



♦Indicates factory selected value 
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TABLE 1 . A4A1 , REPUCEABLE PARTS {2 OF 2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A1R11 


0757-0403 


2 


1 


RESISTOR 121 IZ .125W F TC=0+-100 


24546 


C4-1/9-T0-121R-F 


A4A1R12 


0757-0159 


5 


1 


RESISTOR IK IX .5U F TC=0*--100 


28480 


0757-0159 


A4A1R13 


0698-3153 


9 


1 


RESISTOR 3.83K IX .125W F TC=0+-100 


24546 


C4-l/e-TO-303t-F 


A4A1R14 


2100-3056 


8 


2 


RESISTOR-TRMR 5K 1 OX C SIDE-ADJ 17-TRN 


02111 


43P502 


A4A1R15 


0698-6330 


0 


HI 


RESISTOR 2K IX .125U F TC=0+-25 


28430 


0690-6330 


A4A1R16 


0757-0394 


0 




RESISTOR 51.1 IX .125W F TC=0+-10D 


24546 


C4-1/8-T0-51R1-F 


A4A1R17 


0698-4211 


2 




RESISTOR 158K IX .125W F TC=0+-100 


24546 


C4- 1/8-T0-1583-F 


A4A1Rt8 


0678-3155 


: 1 




RESISTOR 4.64K IX .125W F TC=0+-100 


24S46 


C4-1/B-T0-4641-F 


A4A1R19 


0698-3158 


' 4 


5 


RESISTOR 23. 7K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-2372-F 


A4A1R20 


0698-3158 


4 




RESISTOR 23. 7K IX .125W F TC=0+-100 


24546 


C4-1/8-T0 -2372-F 


A4A1R21 


0698-3240 




2 


RESISTOR 500 .25X .125W F TC=0-i-50 


28480 


0698-3240 


A4A1R22 


0698-7799 


! 7 


3 


RESISTOR 2K .25X .125W F TC=0+-100 


19701 


MF4C1/0-TO-2OO1 -C 


A4A1R23 


0698-7799 


! 7 




RESISTOR 2K .25X .125U F TC=0+-100 


19701 


MF4Cl/e-T0-2C01-C 


A4A1R24 


0698-7839 


i ^ 


1 


RESISTOR 222 .5X .125W F TC=0+-50 


19701 


MF4C1/8-T2-222R-D 


A4A1R25 


0698-3240 


5 




RESISTOR 500 .25X .125W F TC=0+-50 


28480 


0698-3240 


A4A1R26 


0698 7799 


7 




RESISTOR 2K ,25% .125W F TC=0-i-100 


19701 


MF4C1/8-T0-2001-C 


A4A1R27 


0757-0274 


5 


3 


RESISTOR 1.21K IX .125W F TC=0+-100 


24546 


C4- l/a-TO-1211-F 


A4A1R2B 


0757-0274 


5 




RESISTOR 1.21K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1211 -F 


A4A1R29 


0757-0200 


7 


1 


RESISTOR 5.62K IX .125W F TC=0-^-100 


24546 


C4-1/8-T0-5621-F 


A4A1R30 


0757-0438 


3 


1 


RESISTOR 5.11K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-5111 -F 


A4A1R31 


0698-3444 


1 


1 


RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/3-T0-316R-F 


A4A1R32 


2100-3154 


7 


1 


RESISTOR-TRMR IK lOX C SIDE-ADJ 17-TRN 


02111 


43P102 


A4A1R33 


0757-0274 


5 




RESISTOR 1.21K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1211-F 


A4A1R34 


0698-5552 


6 


1 


RESISTOR IK IX .125U F TC=0+--25 


28480 


0698-5552 


A4A1R35 


0698-3275 


6 


1 


RESISTOR 2.5K IX .125W F TC=0+-25 


28480 


0693-3275 


A4A1R36 


2100-3056 


8 




RESISTOR-TRMR 5K lOX C SIDE-ADJ 17-TRN 


02111 


43P502 


A4A1R37 


0698-0084 


9 


3 


RESISTOR 2.15K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2151-F 


A4A1R38 


0698-0084 


9 




RESISTOR 2.15K IX .125W F TC=>0+-100 


24546 


C4-1/B-T0-2151 -F 


A4A1R39 


0698-0084 


9 




RESISTOR 2.15K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2151-F 


A4A1R40 


0698-0085 


0 


3 


RESISTOR 2.61K IX .125W F TC=3+-100 


24546 


C4-1/B-T0-2611 -F 


A4A1R41 


0698-0085 


0 




RESISTOR 2.61K IX .125U F TC=0-t--100 


24546 


C4-1/8-T0-2611-F 


A4A1R42 


0757-0290 


5 


1 


RESISTOR 6.19K IX .125U F TC=0«-100 


19701 


MF4C1/8-T0-6191-F 


A4A1R43 


0698-3155 


1 




RESISTOR 4.64K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4641-F 


A4A1R44 


0698-3158 


4 




RESISTOR 23. 7K IX .125U F TC=0+-100 


24546 


C4 -1/B-T0-2372-F 


A4A1R4S 


0698-3155 


1 




RESISTOR 4.64K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4641-F 


A4A1R46 


0698-3158 


4 




RESISTOR 23. 7K IX .125U F TC=0+-100 


24546 


C4 -1/B-TD-2372 -F 


A4A1R47 


0698-3155 


1 




RESISTOR 4.64K IX .12SW F TC=0+-100 


24546 


C4-1/8-T0-4641-F 


A4A1R48 


0698-3158 


4 




RESISTOR 23. 7K IX .125W F TC=0-»-100 


24546 


C4 -1/Q-T0-2372-F 


A4A1R49 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-1QO 


24546 


C4-1/8-T0-1O02-F 


A4A1R50 


0698-5577 


5 


1 


RESISTOR 2.5K .5X .125W F TC=0+-100 


24546 


C4-l/e-TO-2501 -D 


A4A1R51 


0757-0416 


7 


2 


RESISTOR 511 IX . 125U F TC-0+-100 


24546 


C4-l/'8-T0-51 IR-F 


A4A1R52 


0698-3155 


1 




RESISTOR 4.64K IX .125M F TC=0+-100 


24546 


C4-1/0-TO-4641-F 


A4A1R53 


0698-3155 


1 




RESISTOR 4.64K IX .125U F TC=0+-100 


24546 


C4-l/8-T0-4641-F 


A4A1R54 


0698-3445 


2 


2 


RESISTOR 348 IX .125U F TC=0«-100 


24546 


C4-1/8-T0-34BR -F 


A4A1R55 


0698-3155 


1 




RESISTOR 4.64K IX .125W F TC=0+- 100 


24546 


C4-1/8-T0-4641-F 


A4A1R5& 


0698-0085 


D 




RESISTOR 2.61K IX .125M F TC=0+-100 


24546 


C4-1/8-T0-2611-F 


A4A1R57 


0757-0416 


7 




RESISTOR 511 IX .12SW F TC=0+-100 


24546 


C4-1/0-TO-511R-F 


A4A1R58 


0757-0442 


9 




RESISTOR lOK IX .125M F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A4A1R59 


0757-0401 


0 


1 


RESISTOR 100 IX . 125U F TC=0+-100 


24546 


C4- 1/B-TO-lOl-F 


A4A1R60 


0757-0437 


2 


2 


RESISTOR 4.75K IX .125W F TC=0+-100 


24546 


C4-1/3-T0-4751 -F 


A4A1R61 


0698-4123 


5 


1 


RESISTOR 499 IX .125U F TC=0+-1QO 


24546 


C4’ 1/8-T0-499R-F 


A4A1R62 


0757-0280 


3 


1 


RESISTOR IK IX .125U F TC=0«-100 


24546 


C4-1/B-T0-1001-F 


A4A1R&3 


0698-4376 


0 


1 


RESISTOR 32.4 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-32R4-F 


A4A1R64 


0678-3445 


2 




RESISTOR 348 IX .125W F TC=0+-100 


24546 


C4-l/B~T0-34eR-F 


A4A1R65 


0757-0437 


2 




RESISTOR 4.75K IX .125U F TC=0+-106 


24546 


C4-1/8-T0-47S1-F 


A4A1R66 


0757-0237 


2 


1 


RESISTOR 13. 3K IX .125W F TC=0-»-100 


19701 


MF4Cl/'8-T0-1332-F 


A4A1R67* 


0757-0459 


8 


1 


RESISTOR 56. 2K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-5622-F 


A4A1TP1 


1251-0600 


0 


3 


CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-3Z SQ 


28480 


1251-0600 


A4AUP2 


1251-0600 


O 




CONNECTOR-SGL CONT PIN 1 . 14-MN-BSC-SZ SQ 


28480 


1251-0600 


A4A1TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM- BSC-SZ SQ 


28480 


1251-0600 


A4A1U1 


5081-8117 


3 


1 


SCREEN 1826-0092 


28480 


5081-8117 


A4A1U2 


1826-0089 


8 


1 


IC OP AMP UB TO-99 PKG 


29832 


1322 


A4A1U3 


1826-0021 


8 


1 


IC OP AMP GP TO-99 PKG 


27014 


LM310H 


A4A1U4 


1826-0417 


6 




IC SWITCH ANLG QUAD 16-DIP-C PKG 


27014 


LF13333D 


A4A1US 


1810-0215 


9 




NETWORK-RES 0-SIP75.OK OHM X 7 


01 121 


208A753 


A4A1U6 


1826-1058 


3 




IC OP AMP GP 8-T0-99 PKG 


28480 


1826-1 058 


A4AIU7 


1826-1020 


9 




ANALOG SWITCH 2 SPST 10-METAL 


28480 


1826-1020 


A4A1U8 


1820-1216 


3 




IC DCDR TTL LS 3-T0-8-LINE 3-INP 


01295 


SN74LS138N 


A4A1U9 








NOT ASSIGNED 






A4AtU10 


1820-0586 


8 




1C INO TTL L HEX 1-INP 


01295 


SN74L04N 


A4A1U11 


1820-1272 


1 


1 


IC BFR TTL LS NOR QUAD 2-INP 


01295 


5N74LS33N 


A4A1VR1 


1902-0686 


3 


2 


DIDDE-ZNR 6.2V 2X DO-7 PD=.4W TCa*-.002X 


04713 


1N825 


A4A1VR2 


1902-0686 


3 




DIODE-ZNR 6.2V 2X DO-7 PD=.4W TC=+.002X 


04713 


1N825 










MISCELLANEOUS PARTS 








85662-20041 


5 


1 


CVR VIDEO PRCCER 


28480 


85662-20041 





06701-40001 


9 


2 


EXTRACTOR PC 


28480 


86701-40001 



♦Indicates factory selected value 
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FIGURE 5. A4A1 VIDEO PROCESSOR, COMPON ENT LOCATIONS 
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A4A2 LOG AMPLIFIER-DETECTOR, CIRCUIT DESCRIPTION 



A4A2 Log Amplifier-Detector Assembly contains the last four of the nine log amplifier stages. (The first five 
stages are in A4A3 Log Amplifier-Filter.) The first two stages in this assembly (Stage 6 and Stage 7) eire also used 
in linear mode as a switchable 20 dB gain step. Following the last log stage, the 21.4 MHz IF signal is applied to 
a PIN diode attenuator. In log mode, this attenuation is varied with temperature to compensate for bias varia- 
tions in the log stages. After passing through the PIN attenuator, the IF signal is detected to produce the vertical 
(video) signal which is applied to A4A1 Video Processor. The 21 .4 MHz signal is attenuated and sent to the 21 .4 
MHz IF OUTPUT connector on the rear panel. 

The control circuit of A4A2 contains log/linear switching circuitry and 20 dB linear gain step switching cir- 
cuitry. Also contained in A4A2 is a temperature-dependent power supply which biases the log stages in A4A2 
and A4A3. A similar temperature-dependent bias supply controls the attenuation of the PIN Diode Attenuator. 

Log Amplifier Stages (A) 

A4A2 contains the last four of the nine log amplifier stages. (Refer to A4A3 Log Amplifier-Filter for a descrip- 
tion of log amplifier stages.) The operation of each stage is essentially identical to that of the log stages in A4A3. 

LOG Mode. In LOG mode, the LOG/LIN control line from A4A9 IF Control is high (about 4-7V). Q9 is 
turned on, connecting the log diode bias resistor of each stage to the - 12 VTV supply through CR16 and 
CR18. Q8 is off and PIN diodes CR12 and CR15 are reverse biased through R50. The LG20 control line from 
A4A9 IF Control Assembly is low in LOG mode, so QIO is off and CR6 and CR9 are reverse biased. Thus all 
log diodes are on, and linear gain PIN diodes are off. The logged IF signal is applied through Q14 to the PIN 
Diode Attenuator, the Detector, and the Counter Output Limiter. 

LINEAR Mode. Each of the log stages in this assembly provides linear gain through the use of a switchable 
PIN diode signal path. In LINEAR mode, the LOG/LIN control line is pulled to the - 12 VTV supply through 
RlOl. This turns off Q9, removing the bias current from all log diodes. As the Q9 collector is pulled high 
through R46, the Q8 collector saturates to the - 12 VTV supply, forward biasing PIN diodes CR2 and CR15 
through CR21 in Log Amplifier Stages 8 and 9. Since PIN diode resistance is not affected by signal level. Stages 
8 and 9 become non-limiting amplifiers with combined gain of approximately 15 dB. R36 is factory selected to 
adjust the gain of Stage 9 in LINEAR mode. This gain is necessary to obtain a IV (full screen) video output in 
linear mode at approximately the same input level to the IF module that causes a IV (full screen) output in LOG 
mode. 

20 dB Linear Gain Step. Stages 6 and 7 are used as a switchable 20 dB gain step in LINEAR mode at low 
reference levels. When the LG20 control line is high (more positive than - 5V), the QIO collector saturates to 
the - 12 VTV supply, turning on PIN diodes CR6 and CR9 in Log Amplifier Stages 6 and 7. Stage 6 and 7 each 
provide approximately 10 dB of non-limiting gain when LG20 is high. The combined gain of stages 6 and 7 is 
adjusted to 20 dB by varying the resistance of CR6. R14 sets the bias current and thus the resistance of CR6. 

Pin Diode Attenuator (C) 

In LOG mode, attenuation of the PIN Diode Attenuator is varied with temperature to compensate for bias 
variations with temperature in the Log Amplifier Stages. The attenuation is removed in the LINEAR mode. 

LOG Mode. In LOG mode, Q7 is turned off because Q8 is off. CR30 is forward biased by the LOG/LIN 
control line through R63. PIN diodes CR28 and CR29 are forward biased by UIB through R62 and R61. PIN 
diodes CR26 and CR27 operate with fixed bias current through R56 and R57. CR26 through CR29 form a 
resistive voltage divider with CR28 and CR29 operating as a variable resistance. Op amp Ul, which biases CR28 
and CR29, is a temperature dependent voltage source. The voltage at Ul pin 7 becomes more negative as 
temperature increases, causing the attenuation to increase. The attenuation of the PIN Diode Attenuator is set 
by R61 (refer to ATTEN and - 12 VTV Adjustments). 
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LINEAR Mode. In LINEAR mode, Q9 is off and Q8 and Q7 are on. Q7 supplies additional drive for CR26 
and CR27 through R58. This biases CR26 and CR27 so that their resistance is small (<50Q total). CR28 and 
CR29 are reverse biased through R63, since LOG/LIN is pulled to - 12 VTV in linear mode. There is no 
attenuation, and the signal from Q14 is coupled directly to emitter follower Q5. 

Detector Driver. The signal output from the PIN Diode attenuator is applied to emitter follower Q5, which 
provides low-impedance drive for the Detector. Bias for Q5 is supplied by R65, which with R64 forms a voltage 
divider for the signal from the Q5 emitter. The signal at J1 is linearly related to the displayed vertical signal in 
both LINEAR and LOG modes. The signal is sent by coax cable to the 21.4 MHz IF OUTPUT connector on 
the rear panel. 

Temperature-Dependent Regulators (D) 

The - 12 VTV and PIN Diode Regulators provide temperature compensation for the Log Amplifier Stages. 
CR37 and CR38 operate as the temperature sensing elements to control the two voltages. UlA controls Q1 1 to 
regulate the — 12 VTV supply, which provides a nominal — 12V to a filter network for distribution throughout 
the Log Amplifier assemblies. The - 12 VTV voltage is adjusted to provide proper log fidelity; it becomes more 
negative as temperature increases to correct for variations in log diode resistance. UIB produces a nominal 
- 7V and forms the current source for CR28 and CR29 in the PIN Diode Attenuator. The voltage of UIB pin 7 
becomes more negative as temperature increases to control the attenuation of the PIN Diode Attenuator. 

ATTEN (C) and -12 VTV Adjustments (D) 

The PIN Diode Attenuator adjustment (ATTEN potentiometer R61) is essentially a gain adjustment that varies 
the slope of the log curve. The -12 VTV adjustment (-12 VTV potentiometer R91 in the Temperature- 
Dependent Regulators circuit) varies the offset and slope of the log curve. These two adjustments (which 
interact) are used to set the output versus input curve in log mode. The IF input signal level, which" causes a IV 
(full screen) output in LINEi^ mode, is used as a reference for full-scale deflection in LOG mode. The 
ATTEN and - 12 VTV adjustments are made to give a IV video output in both LOG and LINEAR modes for 
the same IF input signal level, and a 100 mV video output change for a 10 dB IF signal change in LOG mode. 

Detector (E) 

Q1 through Q4 and associated circuitry form a full wave rectifier to convert the IF signal to a video signal. Q4 is 
the current driver for the detector and converts voltage variations at the Q5 emitter to current variations which 
drive Q2 and Q3. Q3 is a half wave rectifier and conducts when the signal at the Q5 emitter is positive. The Q3 
collector current is applied to the low-pass filter consisting of R75, R76, L12 through L14, and C51 through 
C54. When the signal at the Q5 collector goes negative, current generated in the Q4 collector is pulled out of the 
Q2 emitter. Q1 forms a current mirror, which drives current into the low-pass filter when Q2 collector current 
flows. Thus current flows into the low-pass filter on both positive and negative halves of the IF signal at the Q5 
emitter. CR31 , CR32, CR33, and R72 keep Q2 and Q3 biased slightly below cutoff. When current flows into the 
low-pass filter from Q1 or Q3, a positive voltage is developed across R75 and R76. The voltage developed is 
proportional to the IF signal level at the Q5 emitter. The low-pass filter has a bandwidth of about 7 MHz to 
remove IF frequencies from the detected video output signal. The detected voltage is applied to unity gain 
buffer amplifier Q12 and Q13 to drive A4A1 Video Processor. The offset of differential pair Q12 is removed by 
ZERO adjustment R79. 

Counter Output Limiter (F) 

The Counter Output Limiter provides an amplitude-limited signal at the IF frequency used for frequency 
counting. The IF signal from detector driver Q5 is buffered by Q6. CR35 and CR36 are biased to cutoff for 
signal levels corresponding to greater than a one-division display. In LOG or LINEAR mode, the counter 
output remains at approximately — 30 dBm for signal levels displayed in the top nine divisions of the display. 
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A4A2 LOG AMPLIFIER-DETECTOR, TROUBLESHOOTING 



If the amplitude of the displayed signals is approximately 10 dB low (i.e., CAL OUTPUT appears to be -20 
dBm) in the log mode but correct in the linear display mode, then one of the log amplifier stages in the A4A3 
Log Amplifier-Filter board or the A4A2 Log Amplifier-Detector board is defective. Connect a 10 dB step 
attenuator between the CAL OUTPUT and Spectrum Analyzer input. Refer to the Log Amplifier Stage Gain 
Check note on the service sheets for the necessary front panel control settings. When forward biased in log 
mode, the Schottky diodes should have voltage drops of 200 to 400 mV. 

The following procedure will determine if the Linear Gain Steps, LG10 and LG20, are operating properly. The 
LG 10 circuitry is located on the A4A3 Log Amplifier-Filter board while the LG20 circuitry is located on the 
A4A2 Log Amplifier-Detector board. Connect a 10 dB step attenuator set to 0 dB between the CAL OUTPUT 
and the Spectrum Analyzer input. Press Instrument Preset and key in the following settings: 



CCNTER 

FREQUENCY 



FREQUENCY 

SPAN 



equal to the CAL OUTPUT frequency 
10 kHz 



I ATTEM j 

L!!!!!iJ log SCALE U”'") (Tlirns off IF Step Gains) 



3 kHz 
OdB 



c 



REFERENCE 

lEVEL 



- 60 dBm 



SCALE LIN 



The peak of the displayed signal should be on the top graticule. Adjust the front panel AMPTD CAL control to 
place the peak of the signal one division below the top graticule. If the signal limits at the top of the display, one 
of the Linear Gain Steps is stuck in the on state. 



Set the 10 dB step attenuator to 10 dB and key in 



REFERENCE 

LEVEL 



- 70 dBm. The peak of the displayed signal should 



be one division below the top graticule. If signed limits at the top of the display, the LG20 circuitry is defective. 
A signal approximately 3 divisions high indicates the LG 10 circuitry is defective. 



Set the 10 dB step attenuator to 20 dB and key in 



REFERENCE 

LEVEL 



- 80 dBm. The peak of the displayed signal should 



be one division below the top graticule. The LG 10 circuitry is defective if the signal limits at the top of the 
display.The LG20 circuitry is faulty if the displayed signal is approximately 3 divisions high. 



The detector circuit on t he A4A2 L og Amplifier-Detector board is most eeisily checked with dc voltages. These 

CENTER 

are derived using 0 Hz and attenuating the CAL OUTPUT signal. The easiest point to check the 

Detector output without removing boards is A4A1TP1. Connect a DVM to this test point. The voltage at 
A4A1TP1 should be + IV for a signal displayed on the top graticule. The output will be 0.1 V less for each 
division down from the top in either the linear or the 10 dB/DIV log modes when the detector is operating 
properly. 
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TABLE 1 . A4A2, REPUCEABLE PARTS (1 OF 4) 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A2 


05662-60096 


4 


1 


LOG AMPLIFIER (INCLUDES A4A2 AND A4A3) 


28480 


85662-60096 


A4A2 


85662-60097 


5 


1 


RESTORED 85662-60096 


28480 


85662-60097 


A4AZ 


05662-60132 


9 


1 


BOARD ASSEMBLY, LDG AMPLIFIER-DETECTOR 


28480 


85662-60132 


A4A2C1 








NOT ASSIGNED 






A4A2CZ 








NOT ASSIGNED 






A4A2C3 


0160-2055 


9 


50 


CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C4 


0160*2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


Z84B0 


0160-2055 


A4A2C5 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% lOflUDC CER 


28480 


0160- 2055 


A4A2C6 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOWDC CER 


28480 


0160-2055 


A4A2C7 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOQVDC CER 


28480 


0160-2055 


A4A2CB 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A4A2C9 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C10 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A4A2C11 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


23480 


0160-2055 


A4A2C12 


0160-2055 


9 




CAPACITOR-FXD . 01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C13 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C14 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


3160-2055 


A4A2C15 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C16 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-23% lOOVDC CER 


28480 


0160-2055 


A4A2C17 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28400 


0160-2055 


A4A2C18 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C19 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28400 


0160-2055 


A4A2C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C2t 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C22 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28400 


0160-2055 


A4A2C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28400 


0160-2055 


A4A2C24 


0160-2055 


9 




CAPACITGR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C25 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A4A2C26 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C27 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A4A2C28 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A4A2C29 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160 2055 


A4A2C30 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C31 








NOT ASSIGNED 






A4A2C32 


0160-2055 


9 




CAPACITOR-FXD .DIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A4A2C33 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C34 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C3S 








NOT ASSIGNED 






A4A2C36 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


20480 


0160-2055 


A4A2C37 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C38 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28460 


J)l60-2055 


A4A2C39 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160 -2055 


A4A2C40 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28400 


0160-2055 


A4A2C41 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CER 


28480 


0160-2055 


A4A2C42 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C43 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C44 


0160-4084 


8 


1 


CAPACITOR-FXD ,1UF +-20% 50VDC CER 


23480 


0160-4084 


A4A2C45 








NOT ASSIGNED 






A4A2C46 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C47 








NOT ASSIGNED 






A4A2C48 


0160-2055 


9 




CAPACITOR-FXD ,01UF +00-20% lOOVDC CER 


28400 


0160-2055 


A4A2C49 


0160-2055 


9 




CAPACITOR-FXD .UlUF +80 20% lOOVDC CER 


28480 


0160-2055 


A4A2C50 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2CS1 


0160-2262 


D 


1 


CAPACIIOR-FXD 16PF +5% 500VDC CER 0+-30 


28480 


0160-2262 


A4A2C52 


0160-2200 


6 


1 


CAPACITOR-FXD 43PF +-5% 300VDC MICA 


28480 


0160-2200 


A4A2C53 


0160-2307 


4 


1 


CAPACITOR-FXD 47PF + 5% 300VDC MICA 


28480 


0160-2307 


A4A2C54 


0160-2205 


1 


1 


CAPACITOR-FXD 12t)PF +-5% 300VDC MICA 


28480 


0160-2205 


A4A2C55 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A2C56- 














A4A2C59 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A4A2C60 








NOT ASSIGNED 






A4A2C61 








NOT assigned 






A4A2C62 


0160-2055 


9 




CAPACITOR-FXD .OIUF +8Q-20X lOOVDC CER 


28480 


0160-2053 


A4A2C63 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


26480 


0160-2055 


A4A2C64 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80 20% lOOVCC CER 


28480 


0160-2055 


A4A2C6S 


0160-2055 


9 




CAPACITOR-FXD .OIUF ‘80-20% 133VDC CER 


28480 


0160-2055 


A4A2C66 


0180-0228 


6 


1 


CAFACITOR-F.XI- 22UF+-10T. 1521; T.a 


562B9 


150D226X9015B2 


A4A2C67 








NOT ASSIGNED 






A4A2C68 


0160-4297 


5 


7 


CAPACITOR-FXD .02.2UF +80 -20% lOOUDC CER 


56289 


C023F101H223ZS22-CDH 


A4A2C69 


0160-4297 


5 




CAPACITOR-F'XD ,022UF +80-20% tOJUDC CE.T 


56289 


C023F1 01H223ZS22-CDH 


A4A2C70 


0160-4297 


5 




CAPACITOR -FXD 022CF +BC-20% ibCVCC CER 


56289 


C023F101H223ZS22-CDH 


A4A2C71 


0160-4297 


5 




CAPACITOR-FXD . 022UF +80-20% lOOVDC CER 


56289 


C023F1 01H223ZS22-CDH 


A4A2C72 


0160-4297 


5 




CAPACITOR-FXD .02.2UF +80-20% lOCVDC CER 


56209 


C023F101H223ZS22-CDH 



4 A4A2 












I F-DISPLAY SECTION 



TABLE 1 . A4A2, REPLACEABLE PARTS (2 OF 4) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A2C73 


0160-4297 






CAPACITOR-FXD .022UF +80-20% lOOVDC CER 


56289 


C023F101H223ZS22-CDH 


A4A2C74 


0160-2053 


9 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A4A2C7S 


0 160-4297 


5 




CAPACITOP-FXD .022UF +00-20% lOOVDC CER 


56209 


C023F101H223ZS22-CDH 


A4A2CR1- 














A4A2CR3 








NOT ASSIGNED 






A4A2CR4 


1901-1085 


6 


8 


d:dde-sm sic schottky 


28480 


1901-1085 


A4A2CR5 


1901-1095 


6 




DIODE-SM SIG SCHOTTKY 


20480 


1901-1085 


A4AECR6 


1901-1070 


9 


a 


DIODE-PIN nOV 


28480 


1901-1070 


A4AHCR7 


1 901 -10Q5 


6 




DIODE -SM SIG SCHOTTKY 


28480 


1901-1085 


A4A2CR8 


1901-1 085 


6 




DIODE -GN BIG SCHOTTKY 


28480 


1901-1 085 


A4A2CR9 


1901-1070 


9 




DIODE -PIN llOV 


284B0 


1901-1070 


A4A2CR10 


1701-1085 


6 




DICDE-5H SIC SCHOTTKY 


28480 


1901-1085 


A4A2CR11 


1901-1085 


6 




DIODE-SM SIC SCHOTTKY 


2848(1 


1901-1085 


A4A2CR12 


1901-1 070 


9 




DIODE-PIN llOV 


28480 


1901-1 070 


A4A2CR13 


1901-1083 


6 




DIODE-SM SIG SCHOTTKY 


28480 


1901-1085 


A4A2CR14 


1901-1083 


6 




DIODE-SM SIG SCHOTTKY 


28480 


1901-1085 


A4A2CR1S 


1901-1070 


9 




DIODE-PIN llOV 


28480 


1901-1070 


A4A2CR16 


1901-0047 


8 


10 


DIODE- SWITCHING 20V 7SMA IONS 


28480 


1901-0047 


A4A2CR17 








NOT assigned 






A4A2CR18 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A2CRI9 


1901-0047 


8 




DIODE-SWITCHING 20V 7SMA IONS 


28480 


1901-0047 


A4A2CR2D 


1901-0047 


8 




DIODE-SWITCHING 23V 75MA IONS 


28480 


1901-0047 


A4A2CR21 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A2CR22- 














A4A2CR2S 








NOT ASSIGNED 






A4A2CR26 


1901-1070 


9 




DIODE-PIN 113V 


2B480 


1901-1070 


A4A2CR27 


1901-1070 


9 




DIODE-PIN llOV 


28480 


1901-1070 


A4A2CR28 


1901-1070 


9 




DIODE-PIN llOV 


28480 


1901-1070 


A4A2CR29 


1901-1070 


9 




DIODE -PIN 11 OV 


28480 


1901-1070 


A4A2CR3D 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A2CR31 


1910-0016 


Q 


3 


DIODE-GE 60V 60MA lUS DO-7 


28480 


1910-0016 


A4A2CR32 


191 0-0016 


0 




DIODE-GE 60V 60KA 1U5 DO-7 


28480 


1910-0016 


A4A2CR33 


1910-0016 


0 




DIODE-GE 60V 60MA lUS 00-7 


2848 0 


1910-0016 


A4A2CR3S 


1901-0047 


8 




DIODE-SWITCHING 20V 7SMA IONS 


28480 


1901 -0047 


A4A2CR36 


1901-0047 


a 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A2CR37 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A2CR38 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A2E1 


7170-0029 


3 


B 


CORE -SHIELDING DEAD 


2848 0 


9170-0029 


A4A2E2 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A2E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


2B480 


9170-0029 


A4A2E4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A2E5 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A2E6 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A2E7 


9170-0029 


3 




CORE -SHIELDING BEAD 


28480 


9170-0029 


A4A2E8 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A2J1 


1250-0670 


6 


2 


CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


28480 


1250-0690 


A4A2J2 


1250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE-FR 50-QHM 


28480 


1230-0690 


A4A2L1 


9100-1618 


1 


3 


INDUCTOR RF-CH-MLD S.6UH 10% 


26480 


9100-1618 


A4A2L2 


9140-0105 


3 


2 


INDUCTOR RF-CH-MLD 8.2UH 10% 


28480 


9140-0105 


A4A2L3 


9140-0114 


4 


3 


INDUCTOR RF-CH-MLD lOUH 10% ,1660X,3D5LG 


28480 


9140-0114 


A4A2L4 


9140-0114 


4 




INDUCTOR RF-CH-MLD lOUH 10% .166DX.305LG 


28480 


9140-0114 


A4A2LS 


9100-1619 


2 


2 


INDUCTOR RF-CH-MLD 6.8UH 10% 


28480 


9100-1619 


A4A2L6 


9100-1623 


8 


2 


INDUCTOR RF-CH-MLD 27UH 5% .166DX.385LG 


28480 


9100-1623 


A4A2L7 


9100-1623 


8 




INDUCTOR RF-CH-MLD 27UH 5% .166DX.385LG 


28480 


9100-1623 


A4A2L8 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A4A2L9 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


91 00-1618 


A4A2L1 0 


9100-3553 


i 


1 


INDUCTOR RF-CH-MLD 3.9UH 5% .166DX.305LC 


28480 


9100-3553 


A4A2L11 




1 




NOT ASSIGNED 






A4A2L12 


9140-0105 


Q 




INDUCTOR RF-CH-MLD B.2UH 10% 


28480 


9140-0105 


A4A2L13 


9140-0114 


D 




INDUCTOR RF-CH-MLD lOUH 10% .166DX.305LG 


28480 


9140-0114 


A4A2L14 


9140-0178 




1 


INDUCTOR RF-CH-MLD 12UH 10% .t66DX,383LG 


ZB4B0 


9140-0178 


A4A2L1S- 














A4A2L49 








NOT ASSIGNED 






A4A2L50 


9100-1619 


2 


1 


INDUCTOR RF-CH-MLD 6.8UH 10% 


28480 


9100-1619 


A4A2HP1 








NOT ASSIGNED 






A4A2MP2 








NOT ASSIGNED 






A4A2MP3 








NOT ASSIGNED 






A4A2Q1 


1853-0075 


9 


1 


TRANSISTOR -DUAL PNP PD=400MW 


28480 


1853-0075 


A4A2Q2 


1054-0345 


8 


2 


TRANSISTOR NPN 2N5179 SI TO-72 PD*200MW 


04713 


2N5179 


A4A2Q3 


1853-0015 


7 


1 


TRANSISTOR PNP SI PD=200MW FT®500MHZ 


28480 


1853-0015 


A4A2Q4 


1054-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=2C0MW 


04713 


2N5179 


A4A2Q5 


1853-0405 


9 

J 


1 


TRANSISTOR PNP SI PD=300MW FT=850MHZ 


04713 


2N4239 





A4A2 5 
















IF-DISPLAY SECTION 



TABLE 1 . A4A2, REPLACEABLE PARTS (3 OF 4) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A2Q6 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360hW 


28480 


1854-0019 


A4A2Q7 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD-400My 


04713 


2NS907A 


A4A2QG 


1854-0404 


|y 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A4A2Q9 


1854-0404 






TRANSISTOR NPN SI TO-18 PD~360«W 


20480 


1854-04C4 


A4A2Q10 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PI)=360MW 


28480 


1854-0404 


A4A20n 


1854-0637 


1 




TRANSISTOR NPN 2N2219A SI TO-5 PD=800MU 


01295 


2N2219A 


A4A2Q12 


1854-0475 


5 


1 


TRANSISTOR-DUAL NPN PD=750HU 


28480 


1854-0475 


A4A2Q13 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD^=360HM 


20480 


1854-0404 


A4A2Q14 


1854-0019 


3 




TRANSISTOR NPN SI TQ-IB PD=36DhU 


28480 


1854-0019 


A4A2Q15 


1054-0019 


3 




TRANSISTOR NPN SI TO-18 PD-360HW 


23480 


1854- 0019 


A4A2Q16 


1854-0019 


3 




TRANSISTOR NPN SI TD-IB PD=360KU 


2B48D 


1854-0019 


A4A2Q17 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A4A2Q1Q 


1854-0019 


3 




TRANSISTOR NPN 31 TO-18 PD=369«W 


28480 


1854-0019 


A4A2Q19 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A4A2Q20 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=36IJhU 


28480 


1354-0019 


A4A2Q21 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854- 0019 


A4A2Rt 


0757-0346 


2 


9 


RESISTOR 10 1% .125W F TC=0-t-100 


24546 


C4-1/8-TO-10R0 F 


A4A2R2 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0-»-10C 


24546 


C4- l/a-TO-lORO-F 


A4A2R3 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0-*-100 


24546 


C4- 1/8-TO-lORC-F 


A4A2R4 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4-l/e-TO-10RO-F 


A4A2R5 


0757-0439 


4 




RESISTOR 6,B1K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-6O11-F 


A4A2R6 


0757-0279 


0 


14 


RESISTOR 3.16K IX .125W F TC=a-«-100 


24546 


C4-1/8-T0-3161 -F 


A4A2R7 


0757-0402 


1 




RESISTOR no IX .125W F TC=0+-100 


24546 


C4-1/0-TO-111-F 


A4AZR8 


0698-3136 


8 


3 


RESISTOR 17. 8K IX .125W F TC=0+-1D0 


24546 


C4-1/8-T0-1782-F 


A4A2R? 


0698-3136 


8 




RESISTOR 17, 8K IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-1782-F 


A4AZR 1 0 


0698-3444 


1 


5 


RESISTOR 316 IX .125W F TC=3+-100 


24546 


C4--t/8-T0-316R-F 


A4A2R11 


0757-0439 


R 




RESISTOR 6.81K IX ,12SW F TC^O-h-IOO 


245-46 


C4 l/e-Tll-601 1 -F 


A4A2R12 


0757-0279 






RESISTOR 3.16K IX .125W F TC=0+-100 


24546 


C4 -1/8-T0-3161 F 


A4A2R13 


0757-0280 




6 


RESISTOR IK IX .125W F TC'=04-1C0 


24546 


C4 -1/8-TO-lOOl-F 


A4A2R14 


2100-3161 




1 


RESISTOR-TRMR 20K 10% C 3IDE-ADJ 17-TRN 


02111 


43P203 


A4A2R15 


0757-0439 






RESISTOR 6.B1K IX .125W F TC=0+-100 


24546 


C4- 1/8-T0-6811-F 


A4AZR16 


0757-0279 


0 




RESISTOR 3.16K IX .125W F TC=0+-100 


2 ‘>546 


C4 -1/8-T0-3161 -F 


A4A2R17 


0690-3444 


1 




RESISTOR 316 IX .1250 F TC=0+-100 


24546 


C4- 1/8-T0-316R-F 


A4A2R1B* 


0757-0402 


1 


2 


RESISTOR no 1% .125W F TC=O+-1D0 


24546 


C4-1/8-T0-111-F 


A4A2R19 


0757-0279 


0 




RESISTOR 3,16l( IX .125W F TC=0 + -100 


24546 


C4- 1/8-TQ-3161-F 


A4A2R20 


0698-3136 


8 




RESISTOR 17. BK IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-1782-F 


A4A2R21 


0698-3136 


8 




RESISTOR 17. BK IX .1250 F TC=0 + -100 


24546 


C4-1/8-T0-1782-F 


A4A2R22» 


0698-3153 


9 


3 


RESISTOR 3.B3K IX .125W F TC=0*-100 


24546 


C4-1/B-T0-3831-F 


A4A2R23 


0757-0279 


o 




RESISTOR 3.16K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A4A2R24W 


0757-0439 


4 


10 


RESISTOR 6.81K IX .125W F TC=0«-130 


24546 


C4-l/e-T0-6811 -F 


A4A2R25 


0757-0279 


0 




RESISTOR 3.16K IX .1250 F TC=0+-100 


24546 


C4-1/D-T0-3161-F 


A4A2R26 


0698-3438 


3 




RESISTOR 147 IX ,12514 F TC=0+-100 


245-46 


C4-1/8-T0-147R-F 


A4A2R27 


0690-3136 


G 




RESISTOR 17. BK tX .12SW F TC=0-t-100 


24546 




A4A2R2G 


0698-3136 


8 




RESISTOR 17, 8K IX .1250 F TC':;0+-100 


24546 


C4- 1/0-TO-1782-F 


A4A2R27 


0698-3444 


1 




RESISTOR 316 IX .1250 F TC=3-t-100 


24546 


C4-1/B-T0-316R-F 


A4A2R30 


0757-0439 


4 




RESISTOR 6.81K IX .1250 F TC=0+-1Q0 


24546 


C4-1/8-TD-6011-F 


A4A2R31 


0757-0279 


H 




RESISTOR 3.16K IX .1250 F TC=0>-100 


24546 


C4-1/8-T0-3161-F 


A4A2R32 


0757-0279 


u 




RESISTOR 3.16K IX .1250 F TC=0+-100 


24546 


C4-1/B-T0-3161-F 


A4A2R33 

A4A2R34 


0757-0439 


4 




NOT ASSIGNED 

RESISTOR 6.81K IX .1250 F TC=0+-100 


24546 


C4- l/8-T0-681t-F 


A4A2R3S 


0757-1 094 


9 


1 


RESISTOR 1.47K IX .1250 F TC=0+-10D 


24546 


C4-1/8-T0-1471-F 


A4A2R36* 


0698-3438 


3 


2 


RESISTOR 147 IX .1250 F TC=0+-100 


24546 


C4-1/8-T0-147R-F 


A4A2R37 


0757-0279 


a 




RESISTOR 3.16K IX .1250 F TC=0+-100 


2‘>546 


C4-1/8-T0-3161-F 


A4A2R38 


0698-3136 


8 




RESISTOR 17. 8K IX ,1250 F TC=0+-100 


24546 


C4- 1/e-TO- 1782-F 


A4A2R39 


0698-3136 


8 




RESISTOR 17, BK 1% .1250 F TC=0-*-100 


24546 


C4-1/B-T0-17B2-F 


A4A2R40 


0757-0439 


4 




RESISTOR 6.01K IX .1250 F TC=0+-100 


24546 


C4- 1/8-T0-681 1-F 


A4A2R41 


0698-3444 


1 




RESISTOR 316 IX .1250 F TC=3+-100 


24546 


C4 -1/8-T0-316R-F 


A4A2R42 


0757-0279 


0 




RESISTOR 3,16K IX .1250 F TC=0+-100 


24546 


C4-1/3-T0-3161-F 


A4A2R43 


0757-0439 


4 




RESISTOR 6.B1K IX .1250 F TC=0«-100 


24546 


C4 -1/B-T0-6B11 -F 


A4A2R44 


0698-3444 


1 




RESISTOR 316 1% .1250 F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


A4A2R45 


0757-0280 


3 




RESISTOR IK IX ,1250 F TC“0+-100 


24546 


C4-1/B-TO-1001-F 


A4A2R46 


0757-0439 


4 




RESISTOR 6.81K IX .1250 F TC=0-^-10C 


24546 


C4- 1/e-TO -68 ll-F 


A4A2R47 


0757-0346 


2 




RESISTOR 10 IX ,1250 F TC=0«--100 


24546 


C4-1/8-T0-1JR0-F 


A4A2R48 


0757-0346 


2 




RESISTOR 10 IX .1250 F TC=0t-100 


24546 


C4-1/8-TC-10R0-F 


A4A2R49 


0757-0346 


2 




RESISTOR 10 IX ,1250 F TC=0+-100 


24546 


C4-1/Q-T0-10R0-F 


A4A2R50 


0757-0442 


9 




RESISTOR lOK IX .1250 F TC=0+-1C0 


24546 


C4-1/8-TO-1002-F 


A4A2R51- 

A4A2R55 

A4A2RE6 


0757-0438 


3 


m 


NOT ASSIGNED 

RESISTOR S.llK IX .1250 F TC=0*-100 


24546 


C4 -1/8 -TO-511 1-F 


A4A2R57 


0757-0458 


a 




RESISTOR 51. IK IX .1250 F TC=0+-tOO 


24546 


C4-1/8-T0 -5112-F 


A4A2R58 


0757-0442 






RESISTOR lOK IX .1250 F TC=0+-100 


24546 


C4-1/B-TO-1002 F 


A4A2R59 


0757-0279 


D 




RESICTOR 3.16K IX .1250 F TC=0+-100 


24546 


C4- 1/8-T0-3161-F 


A4A2R60 


0757-0442 


9 




RESISTOR lOK IX .1250 F TC=0-t-100 


24546 


C4-1/0-TO-1OO2-F 


A4A2R61 


2100-1972 


3 


1 


RESISTOR-TRMR 20K lOX WO SIDE-ADJ 20-TRN 


02660 


3Q1QP-Z03 


A4A2RS2* 


0757-0199 






RESISTOR 21. 5K IX .1250 F TC=0■^-100 


24546 


C4 -1/8-T0-2152 -F 


A4A2R63 


0757-0442 




■ 


RESISTOR lOK IX .1250 F TC=0+-100 


24546 


C4- 1/0-TO-1OC2-F 



♦Indicates factory selected value 
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TABLE 1 . A4A2, REPLACEABLE PARTS (4 OF 4) 



Reference 

Designation 


HP Part 
Number 


a 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0757-0394 


0 


2 


RESISTOR 51.1 IX .125U F TC=0+-100 


24546 


C4-l/8-T0-51Rt-F 


A4A2R65 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0-«-100 


24546 


C4-1/8-T0 -lOOl-F 


A4A2R66 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24346 


C4 -l/B-TO-lOCa-F 


A4A2Rb7 


0757-0416 


7 


3 


RESISTOR 511 IX .125W F TC-0+-100 


24546 


C4- 1/8-T0-511R F 


A4A2R68 








NOT ASSIGNED 






A4A2R69 


0698-3437 


2 


1 


RESISTOR 133 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-133R-F 


A4A2R70 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0<-100 


24546 


C4-1/8-TO-1001-F 


A4A2R71 


0698-3446 


3 


1 


RESISTOR 383 IX .125U F TC=0+-100 


24546 


C4--1/B-Ta-383R-F 


A4A2R72 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/B-T0-10G2-F 


A4A2R73 


0757-0401 


i 




RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/B-T0-101 -F 


A4A2R74 


0757-0401 


H 




RESISTOR 100 IX .125W F TC=0+-100 


24S46 


C4-1/0-TO-1D1-F 


A4A2R73 


0757-0416 


7 




RESISTOR 511 IX .12SW F TC=0-t-100 


24546 


C4 -1/B-T0-511R-F 


A4A2R76 


0757-0416 


7 




RESISTOR 511 IX .125U F TC=--0+-100 


24546 


C4-1/B-T0 -511R-F 


A4A2R77 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/B-TO-1002-F 


A4A2R70 


0757-0444 


1 




RESISTOR 12. IK IX ,125U F TC=0+-100 


24346 


C4-1/0-TO-1212-F 


A4A2R79 


2100-3103 


6 




RESISTOR-TRMR lOK 1 OX C SIDE-ADJ 17-TRN 


02111 


43P103 


A4A2R8Q 


0757-0440 


7 




RESISTOR 7,5I< IX .125W F TC=0 + -10 0 


24546 


C4-1/8-T0-75O1-F 


A4A2RB1 


0757-0279 


0 




RESISTOR 3.16K IX , 125U F TC=0+-100 


24546 


C4-1/8-T0-3161 -F 


A4A2R82 


0690-3442 


9 




RESISTOR 237 IX .125W F TC=^0+-100 


24546 


C4-1/B-T0-237R-F 


A4A2R03 


0757-0401 


y 




RESISTOR 100 1% .125W F TC=0+-100 


24546 


C4-1/B-T0-101-F 


A4A2R84 


0757-0439 


4 




RESISTOR 6.81K IX .125W F TC=0+-1C0 


24546 


C4- 1/8-T0-6811-F 


A4A2R85 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4-1/B-TO-10RO-F 


A4A2R86M 


0698-3154 


0 




RESISTOR 4.22K IX ,125U F TC=0+-100 


24546 


C4- 1/0-TO-4221-F 


A4A2R87 


0698-3152 


8 




RESISTOR 3.4BK IX .125W F TC=0+~100 


24546 


C4 -1/8-T0-3481-F 


A4A2R88K 


0698-3158 


4 


1 


RESISTOR 23. 7K IX .125U F TC=0t-100 


24546 


C4 -1/8-T0 -2372--F 


A4A2R87« 


0698-3457 


6 


1 


RESISTOR 316K IX .125U F TC=0-^-100 


28480 


0698-3457 


A4A2R90 


0757-0458 


7 




RESISTOR 51. IK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-S1 12-F 


A4A2R91 


2100-2852 


El 




RESISTDR-TRMR IK 1 OX UU SIDE-ADJ 20-TRN 


02660 


3815P-102 


A4A2R92 


0698-3154 


0 




RESISTOR 4.22K IX .125U F TC=0+~100 


24546 


C4- 1/0-TO' 4221-F 


A4A2R93 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A4A2R94 


0683-0275 


9 




RESISTOR 2.7 5X .25W FC TC“-400/+500 


01121 


CB27G5 


A4A2R95 


0698-3153 


9 




RESISTOR 3.B3K IX .125U F TC=0+-10D 


24546 


C4-1/B-T0-3831-F 


A4A2R961* 


0698-3161 


9 


1 


RESISTOR 38. 3K IX .125U F TC=0i-100 


24546 


C4- 1/B-T0-3832-F 


A4A2R97t( 


0698-8825 


2 


1 


RESISTOR 6B1K IX .125W F TC=D+-100 


28480 


0698-SB25 


A4A2R98 


0698-3153 


9 




RESISTOR 3.B3K IX ,125W F TC»=Oi-100 


24546 


C4 1/B-T0-3831-F 


A4A2R99* 


0757-0461 


2 


1 


RESISTOR 68. IK IX .125U F TC=fl+-10J 


24546 


C4-1/'B-T0-6B12-F 


A4A2R100 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/0-TO-1GO2-F 


A4A2R101 


0757-0280 


3 




RESISTOR IK IX ,125U F TC=0+-100 


24546 


C4-1/B-T0 -1031-F 


A4A2R102 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4 -l/'8-T0 -1002-F 


A4A2R103 


0757-0465 


6 


1 


RESISTOR IDOK IX , 125U F TC=0+-100 


24546 


C4-1/B-T0-1003-F 


A4A2R104 


0757-0442 


9 




RESISTOR IQK IX .125W F TC=0+-100 


24546 


C4-1/0-TQ -1002-F 


A4A2R1D5 


0757-0279 


0 




RESISTOR 3.16K IX .125W F TC=0+-100 


24S46 


C4-1/B-T0-3161 -F 


A4A2R106 


0757-0394 


0 




RESISTOR 51. 1 IX .125U F TC=0+-100 


24546 


C4- 1/8-TG-51R1-F 


A4A2R107 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0-t-100 


24546 


C4 -1/B-TO-1002-F 


A4A2R108 


0757-0442 


9 




RESISTOR lOK IX .12514 F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A4A2R109 


0757-0442 


9 




RESISTOR lOK IX .12SU F TC=O+-I00 


24546 


C4-1/3-TG-1002- F 


A4A2R110 


0757-0442 


9 




RESISTOR lOK 1% .12514 F TC“0+-100 


24546 


C4- 1/8-T0-1002-F 


A4A2Rin 


0757-0123 


3 


1 


RESISTOR 34. BK IX ,125U F TC=0+-100 


28480 


0757-0123 


A4A2R112 


0757-0395 


1 


1 


RESISTOR 56.2 IX .125U F TC=0+-100 


24546 


C4" 1/8-T0-56R2-F 


A4A2R113 


0757-0401 


0 




RESISTOR 100 IX .125U F TC=‘0+-100 


24546 


C4-1/B-T0-101 -F 


A4A2R114 


0757-0346 


2 




RESISTOR 10 IX .12514 F TC-0 + -100 


24546 


C4-1/B-TO-10RO-F 


A4A2R11S 


0757-0279 


y 




RESISTOR 3.16K IX .12514 F TC=0«-10O 


24546 


C4-1/8-T0-3161-F 


A4A2TP1 


1251-0600 


0 


8 


CONNECTOR-SGL CQNT PIN 1 . 1 4-MM -BSC -SZ SQ 


2Q48Q 


1251-0600 


A4A2TP2 


1251-0600 


El 




CONNECTOR -SGL CONT PIN 1 . 1 4-MN-BEC-SZ 5Q 


2B40O 


1251-0600 


A4A2TP3 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC-SZ SQ 


20480 


1251-0600 


A4A2TP4 


1251-0600 


El 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM- BSC-SZ SQ 


28480 


1251-0600 


A4A2TP5 


1251-0600 






CONNECTOR-SGL CONT PIN 1 . 14-MM-B3C-SZ SQ 


28480 


1251-0600 


A4A2TP6 


1251-0600 


D 




CONNECTOR-SGL CONT PIN 1 . 1 4-MH-BSC-SZ SQ 


.28480 


1251-0600 


A4A2TP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC-SZ SQ 


28480 


1251-0600 


A4A2TPB 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A4A2U1 


5081-0117 


3 


1 


SCREEN 1826-0092 


28480 


5081-81 17 


A4A2VR1 


1902-0126 


6 


2 


DIODE -ZNR 2.61V 5X DO-7 PD=-.4l4 TC=-.072X 


28480 


1902-0126 


A4A2VR2 


1902-0041 


4 


1 


DIODE-ZNR 5,11V 5X DO-35 PD=.4U 


28480 


1902-0041 


A4A2VR3 


1902-0126 


6 




DIODE-ZNR 2.61V 5X DO -7 PD=.4W TC=-.072Z 


28480 


1902-0126 










MISCELLANEOUS PARTS 








1205-0011 


0 


1 


HEAT SINK 


2048 0 


1205-0011 




83662-20040 






COVER LOG AMP DET 


28480 


85662-20040 




86701-40001 




1 


EXTRACTOR-PC 


28480 


86701-40001 



*Indicates factory selected value 
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FIGURE 2. A4A2 LOG AMPLIFIER-DETECTOR, COMPONENT LOCATIONS 
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A4A3 LOG AMPLIFIER-FILTER, CIRCUIT DESCRIPTION 



A4A3 Log Amplifier-Filter, with A4A2 Log Amplifier-Detector, provides the ability to display signals in either a 
linear or log mode. In log mode the calibrated display range is 90 dB. A4A3 contains the first five of nine log 
stages, and A4A2 contains the last four. A4A3 dso contains circuitry for using one of the log stages as a 
switchable 10 dB gain step. This is used only in linear mode. 

After being processed by the first five log amplifier stages, the 21 .4 MHz IF signal is applied to the log amplifier 
filter, the bandwidth of which is either narrow (approximately 1 MHz) or wide (>20 MHz). The filter is in 
narrow mode for resolution bandwidths of <30 kHz to reduce noise generated in the log amplifier stages. 

Control lines from A4A9 IF Control drive circuits of A4A3 which control the log amplifier filter, log/linear 
switching, and 10 dB linear gain step. 

Log Amplifier Stages (A) 

In LOG mode, the five log amplifier stages in A4A3 and the four log amplifier stages in A4A2 limit their gain in 
sequence with increasing signal level to provide 90 dB of log display range. In LINEAR mode, signal-level- 
dependent components are switched out of the signal path, and a linear display is provided. 

LOG Mode. A simplified schematic of a log amplifier stage is shown in Figure 1 . In LOG mode, the LOG/ 
LIN control line is high (about +7V), Q16 is on, forward biasing log diodes CR25, CR26, and all other log 
diodes in this assembly. CR25 and CR26 are Schottky diodes with a forward bias voltage of approximately 
+ 0.4V. Q1 1 is an emitter follower used as a voltage source which drives Q12 through the resistance of CR25 and 
CR26. Q12 forms a common-base amplifier tuned to approximately 21.4 MHz. The gain of the amplifier is set 
by the ratio of R48 to the total resistance Ry between the emitters of QI 1 and Q12 (primarily the resistance of 
CR25 and CR26). The formula for computing gain is: 



G = 1 + 



316 

R-r 



Rj is at a minimum (approximately 15012) for small signals. The small-signal gain of the stage (about 10 dB) is 
set by the dc bias current through the log diodes. As the signal level at the Ql 1 emitter increases, signal current 
cancels bias current in the log diodes, increasing Rt. The gain of the stage for large signals is reduced to nearly 
unity (0 dB) because Rt becomes very large. Signal current flow through R49 keeps the stage gain slightly above 
unity to compensate for the input loading of the following stage. 

Bias Supplies 

The — 12 VTV is supplied to A4A3 from A4A2. This voltage determines log diode bias current and becomes 
more negative as temperature increases to compensate for the increased resistance of the log diodes. The same 
supply is used to compensate the log diodes of the four log stages in A4A2. 

LINEAR Mode. (See Figure 1) In LINEAR Mode, log diodes CR15 and CR16 are zero biased, and the 
limiting action is removed from the stage. Rt is large, and stage gain is nearly unity. Signal flow is through 
emitter follower Ql 1 and R48 to Q13. 
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FIGURE 1. LOG AMPLIFIER STAGE, SIMPLIFIED SCHEMATIC 



Loq Stages. All nine of the log amplifier stages in A4A2 and A4A3 are similar in operation, although there 
are variations in certain stages. While all stages except the first three contain two log diodes each, the first two 
stages contain six diodes each, and the third contains four diodes. More diodes are used in Stages 1 through 3 
because these stages have their logging action at higher signal levels than the other log stages. Log diodes of 
Stages 1 and 2 are biased so that the logging action occurs at signal levels of approximately 0 dBm to + 10 dBm, 
whereas the remaining stages log at lower signal levels. To provide proper log fidelity (log amplifier output 
versus input), attenuation is required between the output of a higher level log stage and the input of a lower level 
log stage. Resistive divider R20, R29, and R30 attenuates the output of Stage 2, and a similar attenuator is used 
between Stages 3 and 4. Resistors in series with the log diodes of Stage 1 through 3 are factory-selected to 
compensate for variations in log diode resistance. Correct stage gain is required for proper log fidelity. Refer to 
the A4A3 schematic note for the method of checking the gain of Stages 1 through 5 in log mode. 



10 dB Linear Gain Step. Stage 5 is used as a switchable 10 dB gain step in linear mode at low reference 
levels. When control line LG10 is low (- 12V typical), Q17 is off and CR27 is reverse biased, preventing CR27 
from being a signal path. When control line LG 10 is high (more positive than -3V), the Q17 collector is 
saturated to the - 12 VTV supply, and PIN diode CR27 is forward biased. LG10 adjustment R83 sets the bias 
current (and thus resistance) of PIN diode CR27. The resistance of CR27 plus R54 is set so that the gain of 
Stage 5 will increase by 10 dB when CR27 is turned on (refer to the foregoing gain formula). Since PIN diode 
resistance is unaffected by signal level. Stage 5 operates as a non-limiting amplifier. This 10 dB gain step, in 
conjunction with a similar 20 dB gain step in A4A2, is used for the last 30 dB of step gain (lowest 30 dB of 
reference level) in linear mode. See the schematic note for the reference levels at which this gain step is checked. 
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Bandpass Filters (C) 

In narrow resolution bandwidths, noise generated in the log amplifiers is reduced by the Bandpass Filter follow- 
ing Log Amplifier Stage 5. The bandwidth of this filter is switchable between wide (>20 MHz) and narrow 
(about 1 MHz). In resolution bandwidths of 30 kHz or less, the filter bandwidth is narrow. This reduces the log 
amplifier noise contribution 90 dB down from the reference level. In resolution bandwidths of 100 kHz and 
greater, the bandwidth of the filter is wide enough so as not to affect the shape of the wide resolution bandwidth 
filters (see Figure 2). 







FIGURE 2. BANDPASS FILTER, SIMPLIFIED SCHEMATIC 



Bandpass Filter Switching. Emitter follower Q13 buffers the output of Log Amplifier Stage 5 and drives 
the Bandpass Filter. The filter bandwidth is determined by the resistance through which the LC tank network 
(L14 and C52 through C55) is driven. In resolution bandwidths of 3 MHz to 100 kHz, bandwidth control line 
BW5 is high (- 1 - 15V) and CR30 is forward biased through R63, resulting in a low filter drive impedance and 
wide bandwidth. When the analyzer resolution bandwidth is less than 100 kHz, BW5 is low (about -0.6V). 
CR30 is reverse biased, and the LC shunt network is driven through R62, setting the filter bandwidth at about 1 
MHz. The signal is buffered by Q14 and Q15. The output of buffer amplifier Q14/Q15 provides a low impe- 
dance drive for the Low-Pass Filter. The Buffer Amplifier Q14/Q15 also drives the center tap of L14 through 
the resistance of PIN diodes CR28 and CR29. This feedback results in an apparent negative input resistance in 
parallel with L14. The negative input resistance compensates for the parallel resistance present in the tank circuit 
because of the Q of L14. The gain of the filter in narrow mode is set equal to that in wide mode by setting the 
resistance CR28 and CR29. The resistance of CR28 and CR29 is set by adjusting the diode bias current with 
FILTER AMPTD adjustment R67. L13 and C39 are frequency compensation for Q14 and Q15. 

BW5 Input Section. TP7 and TP8 provide a mecuis to adjust the bandpass filter for equal gain in wide and 
narrow modes. This can be done without changing IF bandwidth, which might in itself introduce an amplitude 
change. With the analyzer in narrow resolution bandwidths (30 kHz through 10 Hz), BW5 is approximately 
- 0.6V, which reverse biases CR30. This places the Bandpass Filter in narrow mode. The center frequency of the 
bandpass filter can be adjusted with CTR adjustment C55. To place the Bandpass Filter in wide mode, TP7 and 
TP8 are shorted together with a jumper wire. This forward biases CR30 through R89 and R63. Filter amplitude 
can then be set with FILTER AMPTD adjustment R67 so that amplitudes are equal in wide (test points jum- 
pered) and narrow (jumper removed) modes. 
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Filter Temperature Compensation (D) 

The Filter Temperature Compensation circuit stabilizes the gain of the bandpass filter with temperature 
changes. 

Op Amp U1 and associated circuitry provide temperature dependent bias for CR28 and CR29 to compensate 
for temperature-dependent changes in the Q of LI 4 and the resistance of CR28 and CR29. As temperature 
increases, diode bias current increases as the voltage at U1 pin 6 increases. CR5 and CR6 operate as tempera- 
ture-sensing elements to control the voltage at U1 pin 6. 

Low-Pass Filter (E) 

The Low-Pass Filter consists of L15, L16, C56 through C59, R67, and R68. It has a bandwidth of about 30 
MHz, which removes harmonics of the 21.4 HMz IF signal to reduce log fidelity veiriations between wide and 
narrow settings of the Bandpass Filter. The Low-Pass Filter has a loss of 6 dB, which is compensated for by 
buffer amplifier Q18/Q19, which has a gain of 6 dB. R74* is factory-selected to adjust the gain of Q18/Q19 for 
proper log fidelity. 
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A4A3 LOG AMPLIFIER-FILTER, TROUBLESHOOTING 



If the amplitude of the displayed signals is approximately 10 dB low (i.e., CAL OUTPUT appears to be -20 
dBm) in the log mode but correct in the linear display mode, then one of the log amplifier stages in the A4A3 
Log Amplifier-Filter board or the A4A2 Log Amplifier-Detector board is defective. Connect a 10 dB step 
attenuator between the CAL OUTPUT and the spectrum analyzer input. Refer to the Log Amplifier Stage Gain 
Check note on the service sheets for the necessary front panel control settings. When forward biased in log 
mode, the Schottky diodes should have voltage drops of 200 - 400 mV. 



The following procedure will determine if the Linear Gain Steps, LG 10 and LG20, are operating properly. The 
LG 10 circuitry is located on the A4A3 Log Amplifier-Filter Board while the LG20 circuitry is located on the 
A4A2 Log Amplifier-Detector Board. Connect a 10 dB step attenuator set to 0 dB between the CAL OUTPUT 
and the spectrum analyzer input. Press Instrument Preset and key in the following settings: 



equal to the CAL OUTPUT frequency 

10 kHz 

3 kHz 

OdB 

B LOG SCALE B (Turns off IF Step Gains) 

] REFERENCE 

LB__J - 60 dBm 

SCALE LIN 




The peak of the displayed signal should be on the top graticule. Adjust the front panel AMPTD CAL control to 
place the peak of the signal one division below the top graticule. If the signal limits at the top of the display, one 
of the Linear Gain Steps is stuck in the on state. 



Set the 10 dB step attenuator to 10 dB and key in 



REFERENCE 

LEVEL 



- 70 dBm. The peak of the displayed signal should 



be one division below the top graticule. If signal limits at the top of the display, the LG20 circuitry is defective. 
A signal approximately 3 divisions high indicates that the LG 10 circuitry is defective. 



Set the 10 dB step attenuator to 20 dB and key in 



REFERENCE 

LEVEL 



- 80 dBm. The peak of the displayed signal should 



be one division below the top graticule. The LG 10 circuitry is defective if the signal limits at the top of the 
display. The LG20 circuitry is faulty if the displayed signal is approximately 3 divisions high. 



The detector circuit on the A4A2 Log Amplifier-Detector board is most easily checked with dc voltages. These 
are derived using 0 Hz [ ] and attenuating the CAL OUTPUT signal. The easiest point to check the 

Detector output without removing boards is A4A1TP1. Connect a DVM to this test point. The voltage at 
A4A1TP1 should be + IV for a signal displayed on the top graticule. The output will be 0.1 V less for each 
division down from the top in either the linear or the 10 dB/DIV log modes when the detector is operating 
properly. 
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TABLE 1. A4A3, REPUCEABLE PARTS (1 OF 4) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A3 


B5662-60096 


4 


1 


LOG AMPLIFIER < INCLUDES A4A2 AND A4A3) 


28400 


85662-60096 




85662-60097 


5 




RESTORED 85662-60096 


28480 


85662-60097 




85662-60009 


9 


1 


BOARD ASSEMBLY, LOG AMPLIFIER 


28480 


85662-60009 


A4A3CI 


O160-2C55 


9 


46 


CAPACITOR-FXD .OIUF +80-20X lOOUDC CER 


28480 


0160-2055 


A4A3C2 


0160-2055 


9 




CAPACITOR-FXD .OIUF ■••80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C3 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


204OD 


0160-2055 


A4A3C4 


0160-2055 


9 




CAPACITOR-FXD ,01UF *^80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C5 


0160-2055 


9 




CAPACITOR-FXD .OIUF 1■80-2flX lOOUDC CER 


28480 


0160-2055 


A4A3C6 


0160-2055 


9 




CAPACITOR-FXD .OIUF -tSO-POX lOOVDC CER 


2Q4B0 


0160-2055 


A4A3C7 


0160-2244 


8 


1 


CAPACITOR-FXD 3PF +-.25PF 50GVDC CER 


28400 


0160-2244 


A4A3C8 


0160-2055 


9 




CAPACITOR-FXD .OIUF «80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C9 


0160-2236 


8 


2 


CAPACITOR-FXD IPF +-.25PF 500VDC CER 


28480 


0160-2236 


A4A3C10 


0160-2055 


9 




CAPACITOR-FXD .OIUF +30-20X lOOVDC CER 


28480 


0160-2055 


A4A3C11 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A4A3Ct2 


0160-2055 


9 




CAPACITOR-FXD .OIUF ♦80-20X lOOVDC CER 


23480 


0160-2055 


A4A3C13 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C14 


0160-2055 


9 




CAPACITOR-FXD .OIUF +B0-20X lOOVDC CER 


28480 


0160-2055 


A4A3C15 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C16 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160 -2055 


A4A3C17 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-2CX lOOVDC CER 


28480 


0160-2055 


A4A3C1B 


0160-2055 


9 




CAPACITOR-FXD , OIUF 180-20X lOOVDC CER 


2848 0 


0160-2055 


A4A3C19 


0160-2055 


9 




CAPACITOR-FXD .OIUF 480-207. lOOVDC CER 


28480 


0160 2055 


A4A3C2D 


0160-2055 


9 




CAPACITOR-FXD .OIUF 480-2DX lOOVDC CER 


28480 


0160-2055 


A4A3C21 








NOT ASSIGNED 






A4A3C22 








NOT ASSIGNED 






A4A3C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +0O-2OX lOOVDC CER 


28480 


0160-2055 


A4A3C24 


0160-2055 


9 




CAPACITOR-FXD .OIUF 4-80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C2S 


0160-2055 


9 




CAPACITOR-FXD .OIUF 480-20X lOOVDC CER 


28480 


0160-2055 


A4A3C2S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C27 


0160-2055 


9 




CAPACITOR-FXD .OIUF 40O-2OX lOOVDC CER 


284B0 


0160-2055 


A4A3C28 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A4A3C29 


0160-2055 


9 




CAPACITOR-FXD ,01UF +B0-20X lOOVDC CER 


23480 


3160-2055 


A4A3C30 








NOT ASSIGNED 






A4A3C31 


0160-4297 


5 


6 


CAPACITOR-FXD .022UF 4-80-2CX lOOVDC CER 


56289 


CO 23F 1 0 1 U223ZS22-CDH 


A4A3C32 


0160-4297 


5 




CAPACITOR-FXD . 022UF +80-20X lOOVDC CER 


562B9 


C023F101H223ZS22-CDH 


A4A3C33 


0160-2055 


9 




CAPACITOR-FXD .OIUF +0O-2CX lOOVDC CER 


28480 


0160-2055 


A4A3C34 


0160-2055 


9 




CAPACITOR-FXD .OIUF +30-20X lOOVDC CER 


28430 


0160-2055 


A4A3C35 








NOT ASSIGNED 






A4A3C36 








NOT ASSIGNED 






A4A3C37 


0160-4297 


5 




CAPACITOR-FXD .022UF 4-QQ-20X lOOVDC CER 


56289 


C023F101H223ZG22-CDH 


A4A3C3B 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C39 


0160-2255 


1 


1 


CAPACITOR-FXD 8.2PF +-.25PF 500VDC CER 


28480 


0160-2255 


A4A3C4D 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


23480 


0160-2055 


A4A3C41 


0160-4297 


5 




CAPACITOR-FXD . 022UF +80-20% lOOVDC CER 


56209 


C023F101H223ZS22-CDH 


A4A3C42 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C43 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A4A3C44 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0163-2055 


A4A3C4S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C46 


0160-2055 


9 




CAPACITOR-FXD .OIUF 480-20% lOOVDC CER 


26480 


0160-2055 


A4A3C47 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


284BD 


0160-2055 


A4A3C48 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C49 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C50 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C5H* 


0160-3536 


3 


1 


CAPACITOR-FXD 620PF +-5% lOOVDC MICA 


28480 


0160 -3536 


A4A3C52» 


0160-2252 


8 


2 


CAPACITOR-FXD 6.2PF +-.25PF 500VDC CER 


28480 


0160-2252 


A4A3C53» 


0160-0839 


3 


1 


CAPACITOR-FXD llOPF +-1% 300VDC MICA 


28480 


0160-0839 


A4A3C54 


0160-0455 


9 


1 


CAPACITOR-FXD 18PF + -2% 600VDC CER 


28480 


0160-0455 


A4A3C55 


0121-0493 


3 


1 


CAPACITOR-V TRMR-AIR 1.7-llPF 175V 


74970 


187-0306-125 


A4A3C56 


0160-2251 


7 


1 


CAPACITOR-FXD 5.6PF +-.25PF 500VDC CER 


28480 


0160-2251 


A4A3C57 


0160-2236 


8 




CAPACITOR-FXD IPF +-.25PF 500VDC CER 


28480 


0160-2236 


A4A3CS8 


0160-2262 


0 


1 


CAPACITDR-FXD 16PF +-5% 50DVDC CER 0+-30 


28480 


0160-2262 


A4A3C59 


0160-2252 


a 




CAPACITOR-FXD 6.2PF +-.25PF 500VDC CER 


28480 


0160-2252 


A4A3C60 








NOT ASSIGNED 






A4A3C61 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2035 


A4A3C62 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C63 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160 -2055 


A4A3C64 








NOT ASSIGNED 






A4A3C6S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C66 


0160-4297 


5 




CAPACITOR-FXD . 022UF +80-20% lOOVDC CER 


56289 


C023F1 01H223ZS22-CDH 


A4A3C67 


0160-2055 


9 




CAPACITOR-FXD .OtUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C&B 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


3160-2055 


A4A3C69 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A3C70 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 



♦Indicates factory selected value 
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TABLE 1 . A4A3, REPUCEABLE PARTS (2 OF 4) 



Reference 

Designation 



HP Part c 
Number d 



Description 




A4A3CR1 

A4A3CRS 

A4A3CR3 

A4A3CR4 

A4A3CR5 

A4A3CR6 

A4A3CR7 

A4A3CR0 

A4A3CR9 

A4A3CR10 

A4A3CRU 

A4A3CR13 

A4A3CR13 

A4A3CR14 

A4A3CR1S 

A4A3CR16 

A4A3CR17 

A4A3CR18 

A4A3CR19 

A4A3CR20 

A4A3CRSI 

A4A3CR22 

A4A3CR23 

A4A3CR24 

A4A3CR25 

A4A3CR26 

A4A3CR27 

A4A3CR28 

A4A3CR29 

A4A3CR30 



1901-0047 

1901-0047 

1901-0047 

1901-0047 

85662-80026 

85662-80026 
1901-1085 
1901-1085 
1901-1085 
1901-1 085 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1 085 
1901-1085 
1901-1085 
1901-1085 
1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1070 

1901-1070 

1901-1070 

1901-1070 



9100-1619 

9140-0105 

9140-0105 

9140-0105 

9140-0105 

9100-1618 

9100-1618 

9100-1618 

9100-1618 

9100-1618 

9100-1618 

9100-1623 

9140-0105 

9100-3854 

9140-0111 



1854-0345 

1D53-0007 

1854-0019 

1854-0019 

1853- 0007 

1834-0019 

1854- 0019 
1854-0019 
1854-0019 
1854-0019 

1854-0019 

1054-0019 

1854-0019 

1854-0546 

1853- 0007 

1854- 0404 
1854-0404 
1854-0019 
1853-0405 



0757-0346 

0757-0346 



CAPACITOR-FXD . 022UF +80-205: 10 0908 CER 

DIODE-SWITCHING 20V 75MA IONS 
DIODE -SWITCHING 20V 75HA IONS 
DIODE-SWITCHING 20V 75HA IONS 
DIODE-SWITCHING 20V 75HA IONS 
DTC-SEL190 1-0050 

DTC-SEL1901 -0050 
DIODE-SM SIG SCHOTTKY 
DIODE SM SIG SCHOTTKY 
DIODE-SM SIC SCHOTTKY 
DICDE-SM BIG SCHOTTKY 

DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 

DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIC SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 

DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIC SCHOTTKY 
DICDE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 

DIODE-SM SIG SCHOTTKY 
DIODE-PIN llOV 
DIODE-PIN 113V 
DIODE-PIN llOV 
DIODE- PIN llOV 

DIODE-SWITCHING 20V 75MA IONS 

INDUCTOR RF-CH-MLD 6.8UH lOX 
INDUCTOR RF-CH-MLD 8.2UH lOX 
INDUCTOR RF-CH-MLD 8 , 2UH 10* 

INDUCTOR RF-CH-MLD B.2UH 10* 

INDUCTOR RF-CH-MLD 8.2UH 10* 

INDUCTOR RF-CH-MLD 5.6UH 10* 

INDUCTOR RF-CH-MLD 5.6UH 10* 

INDUCTOR RF-CH-MLD 5.6UH 10* 

INDUCTOR RF-CH-MLD 5 . 6UH 10* 

INDUCTOR RF-CH-MLD 5.6UH 10* 

INDUCTOR RF-CH-MLD 5.6UH 10* 

INDUCTOR RF-CH-MLD 27UH 5* .166DX,305LG 
INDUCTOR RF-CH-MLD 8.2UH 10* 

INDUCTOR 400NH 10* .3DX1.016LG Q=1S0 
INDUCTOR RF-CH-MLD 3 . 3UH 10* 

INDUCTOR RF-CH-MLD 2.2UH 10% 

TRANSISTOR NPN 2N5179 SI TO-72 PD=20BMW 
TRANSISTOR PNP 2N32S1 81 TO-18 PD=-360MW 
TRANSISTOR NPN SI TO-IB PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MU 
TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 

TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN 51 TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 

TRANSISTOR NPN SI TO-IB PD=36DMW 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-72 PD=200MW 
TRANSISTOR PNP 2N3251 SI TO-IB PD==360MW 

TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR NPN SI TO-IB PD-=360MM 
TRANSISTOR NPN SI TO-18 PD=360MW 
TRANSISTOR PNP SI PD=300MW FT=B50MHZ 

NOT ASSIGNED 

RESISTOR 10 IX .125W F TC=0+-100 
NOT ASSIGNED 

RESISTOR 10 IX .125W F TC«=0+-100 
RESISTOR 10 1* .125W F TC=0+-100 



Mfr Part Number 



C023F101H2232S22-CDH 

1901-0047 

1901-0047 

1901-0047 

1901-0047 

85662-80026 

85662-30026 
1901-1085 
1901-1085 
1901-1085 
1901-1 085 

1901-1085 

1901-1085 

1901-1005 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1901-1085 

1931-1085 

1901-1085 
1931-1 335 
1901-1005 
1901-1 085 
1901-1085 

1901-1005 
1901-1070 
1901-1 070 
1901-1070 
1701-1070 



9100-1619 

9140-0105 

9140-0105 

9140-0105 

9140-0105 

9100-1610 

9100-1618 

9100-1618 

71D0-1618 

9100-1618 

9100-1618 

9100-1623 

9140-0105 

9100-3054 

9140-0111 



2N5179 

2N3251 

1854-0019 

1854-0019 

2N32S1 

1854-0019 

1354-0019 

1854-0019 

1854-0019 

1854-0017 

1854-0019 

1854-0019 

1854-0019 

1854-0546 

2N32S1 

1854-0404 

1854-0404 

1854-0019 

2N4209 



C4-1/8-TO-10R0-F 



C4-1/8-T0-10R0-F 

C4-1/8-T0-10R0-F 
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TABLE 1 . A4A3, REPUCEABLE PARTS (3 OF 4) 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A3R6 


0757-0346 


i 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4-1/8-TO-10RC-F 


A4A3R7 


0757-0346 


2 




RESISTOR 10 IX .125U F TC=0+-100 


24546 


C4-1/B-T0-1DR0-F 


A4A3R8 


0757-0401 


0 


1 


RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/O-T0-101-F 


A4A3R9 


0757-0439 


4 


7 


RESISTOR 6.81K IX ,125W F TC=Q+-100 


24546 


C4-1/8-T3-6811-F 


A4A3R1D 


0698-3444 


1 


7 


RESISTOR 316 IX ,125W F TC“0+-100 


24546 


C4-1/8-TQ-316R-F 


A4A3R1 1 


0698-3439 


4 


3 


RESISTOR 178 IX .125U F TC=0+-100 


24546 


C4--l/8-Ta-17BR“F 


A4A3R12 


0698-3429 


2 


2 


RESISTOR 19.6 IX .125U F TC=0+-100 


03088 


PME55-t/0-TO 19R6-F 


A4A3R13 


0757-0279 


0 




RESISTOR 3.16K IX .125U F TC=04-100 


24546 


C4-1/8-T0-3161-F 


A4A3R14 


0757-0279 


0 




RESISTOR 3.16K IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A4A3R13K 


0757-0316 


6 


1 


RESISTOR 42.2 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-42R2-F 


A4A3R16 


0698-0034 


9 


3 


RESISTOR 2.15K IX .125U F TC=0+-100 


24546 


C4- 1/B-T0-2151-F 


A4A3R17 


0698-3151 


7 


2 


RESISTOR 2.B7K IX .12SU F TC=0+-100 


24546 


C4-1/8-T0-2B71-F 


A4A3R13 








NOT ASSIGNED 






A4A3R19 


0757-0439 


4 




RESISTOR 6.81K IX .125U F TC=0+-100 


24546 


C4-1/O-T0-6811-F 


A4A3R20 


0698-3444 


1 




RESISTOR 316 IX .12SW F TC=0+-100 


24546 


C4 1/8-T0-316R-F 


A4A3R21 


0698-3429 


2 




RESISTOR 19.6 IX .125W F TC=0+-100 


03888 


PNE55-1/8-T0-19R6-F 


A4A3R22 


0698-3439 


4 




RESISTOR 178 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-178R-F 


A4A3R33 


0757-0274 


5 


3 


RESISTOR 1.21K IX .125U F TC=0+-100 


24546 


C4-1/8-TD-121 1-F 


A4A3R24 


0757-0279 






RESISTOR 3.16K IX .12SW F TC=0-»-100 


24546 


C4-1/8-T0-3161-F 


A4A3R25» 


0757-0394 


0 


2 


RESISTOR 51.1 IX .125W F TC--0+-100 


24546 


C4-1/’B-T0-51R1 F 


A4A3R2& 


0698-3151 


7 




RESISTOR 2.87K IX .125U F TC=0+-100 


24546 


C4-l/8-T0-2371-r 


A4A3R27 


0698-0084 


9 




RESISTOR 2.15K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-3151 F 


A4A3R28 








NOT ASSIGNED 






A4A3R29K 


0698-3440 


7 


1 


RESISTOR 196 IX .125U F TC=0+-100 


24546 


C4-1/8-TD-196R-F 


A4A3R30 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/8-TC-316R-F 


A4A3R31 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0i-100 


24546 


C4-1/8-T0-316R-F 


A4A3R32 


0757-0439 


4 




RESISTOR 6.81K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-6811-F 


A4A3R33 


0757-0279 


11 




RESISTOR 3.16K IX .125W F TC=iH-100 


24546 


C4-1/'B-T0-3161-F 


A4A3R34 


0757-0279 


0 




RESISTOR 3.16K IX .125U F TC=0+-100 


24546 


C4- l/e-TO-3161 -F 


A4A3R35'* 


0757-0180 


2 


1 


RESISTOR 31.6 IX .125W F TC=«0+-100 


2B480 


0757-0180 


A4A3R36 


0757-0441 


8 


2 


RESISTOR 8.25K IX .125W F TC=0+-100 


24546 


C4-1/B-T0 8251-F 


A4A3R37 


0757-0441 


8 




RESISTOR 8.25K IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-8251 -F 


A4A3R38« 


0698-3443 


□ 


1 


RESISTOR 287 tX .125U F TC=0»-100 


24546 


C4- 1/8-TO-207R-F 


A4A3R39 


0698-3446 


Q 


1 


RESISTOR 383 IX .125M F TC=0+-100 


24546 


C4-l/8-Ta -383R F 


A4A3R40 


0698-3444 


u 




RESISTOR 316 IX .125U F TC“0+-100 


24546 


C4-1/8-T0-316R-F 


A4A3R41 


0757-0439 


H 




RESISTOR 6.81K IX .125U F TC=0+-100 


24546 


C4 -1/8-T0-681 1-F 


A4A3R42 


0757-0279 


11 




RESISTOR 3.16K IX .125W F TC=0-*-100 


24546 


C4-1/8-T0-3161-F 


A4A3R43 


0757-3279 






RESISTOR 3.16K IX .125W F TC=0+-ia0 


24546 


C4-1/8-T0-3161-F 


A4A3R44 


0698-3136 


8 


4 


RESISTOR 17,8I< 1% .125U F TC=0+-!00 


24546 


C4-l/'8-T0-17f32-F 


A4A3R4S 


0698-3136 


8 




RESISTOR 17. 8K IX .125W F TC=0>-100 


24546 


C4-1/8-T0-1782 F 


A4A3R46 








NOT ASSIGNED 






A4A3R47K 


0757-0279 


0 


12 


RESISTOR 3.16K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A4A3R48 


0698-3444 


1 




RESISTOR 316 IX . 125W F TC=0+-100 


24546 


C4-1/8-TQ-316R-F 


A4A3R49 


0757-0439 


4 




RESISTOR 6.81K IX ,1Z5U F TC=0+-100 


24546 


C4-1/8-T0-6811-F 


A4A3R50 


0757-0279 


0 




RESISTOR 3.16K IX . 125W F TC=0+-100 


24546 


C^-‘l /0~ ! U ‘^51 61 -1- 


A4A3RS1 


0757-0279 


B 




RESISTOR 3.16K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A4A3RS2 


0678-3136 


8 




RESISTOR 17. 8K IX .12SU F TC=0+-1C0 


24546 


C4-l/e-T0-1782-F 


A4A3R53 


0698-3136 


8 




RESISTOR 17. 8K IX .125M F TC=»0+-100 


24546 


C4 -1/B-TO -1782-F 


A4A3R54* 


0757-0399 


5 


t 


RESISTOR 82.5 IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-82R5-F 


A4A3R55 








NOT ASSIGNED 






A4A3R56 








NOT ASSIGNED 






A4A3R57 


0757-0442 


9 


6 


RESISTOR lOK IX .125U F TC=0«-100 


24546 


C.4-1/8-T0-1002 -F 


A4A3R58 








NOT ASSIGNED 






A4A3R59 


0757-0439 


4 




RESISTOR 6.81K IX ,125W F TC-0+-100 


24546 


C4 •1/8-T0-6811-F 


A4A3R60 


0698-0084 


9 




REBISTOR 2.15K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-21S1-F 


A4A3R61 


0698-0082 


7 


2 


RESISTOR 464 IX .125M F TC=a+-100 


24546 


C4-1/8-T0-4640-F 


A4A3R62 


0757-0274 


5 




RESISTOR 1.21K IX .125U F TC-0+-100 


24546 


C4-1/8-TO-1211-F 


A4A3R63 


0757-0439 


4 




RESISTOR 6.B1K IX .125U F TC=0+-100 


24546 


C4-1/3-T0-6811-F 


A4A3R64 


0698-3439 


4 




RESISTOR 178 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-178R-F 


A4A3R65 


0757-0274 


5 




RESISTOR 1.21K IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1211-F 


A4A3R66« 


0757-0466 


7 


1 


RESISTOR IlOK IX .125U F TC=0+-100 


24546 


C4- 1/8-TC-1103-F 


A4A3R67 


2100-3054 


6 


1 


RESISTOH-TRMR SDK lOX C SIDE-ADJ 17-TRN 


02111 


43P503 


A4A3R68 


0698-0082 


7 




RESISTOR 464 IX .125W F TC=»0-«-100 


24546 


C4-1/8-TO-4640" F 


A4A3R69 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-316R-F 


A4A3R70 


0757-0416 


7 


1 


RESISTOR 511 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


A4A3R71 


0757-0394 


0 




RESISTOR 51.1 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-51R1-F 


A4A3R72 


0757-0280 


3 


3 


RESISTOR IK IX .125W F TC=0+-100 


24546 


C4 -l/B-TO-lOOl-F 


A4A3R73 


0757-0418 


9 


1 


RESISTOR 619 IX .125U F TC=0*-11)0 


24546 


C4-1/B-T0-619R-F 


A4A3R74* 


0698-3153 


9 


1 


RESISTOR 3.83K IX .125W F TC=0+~100 


24546 


C4- 1/8-T0-3831-F 


A4A3R75 








NOT ASSIGNED 






A4A3R76 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-10C 


24546 


C4 •1/8-T0-1002-F 


A4A3R77 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=a-t-100 


24546 


C4-1/3-T0 -1002-F 


A4A3R78 


0757-0442 


9 




RESISTOR lOK IX . 125W F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A4A3R79* 


0757-0453 


7 


1 


RESISTOR 51. IK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-3112-F 


A4A3R80* 


0698-0083 


8 




RESISTOR 1.96K IX . 125U F TC=0+-100 


24546 


C4- 1/B-T0-1961-F 



♦Indicates factory selected value 
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TABLE 1. A4A3, REPUCEABLE PARTS (4 OF 4) 



Description 



RESISTOR 16. 2K 1% .123U F TC=»04--100 
RESISTOR 3.16K IX .125W F TC=0+-100 
RESISTOR-TRMR 20K lOX C SIDE-ADJ 17-TRN 
RESISTOR 3.16K IX .123W F TC=0+-100 
RESISTOR lOK IX . 125U F TC=0+-100 

NOT ASSIGNED 

RESISTOR to IX .125U F TC=0+-100 
RESISTOR 31. 6K IX .125U F TC=0+-1B0 
RESISTOR IK IX .125U F TC=0+-100 
RESISTOR lOOK IX .125W F TC=0+-100 

NOT ASSIGNED 

RESISTOR lOK IX .125U F TC=0+-100 
RESISTOR IK IX ,125W F TC=0+-t00 

CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-3Z SQ 
CONNECTOR-SGL CONT PIN 1 . 14 Mh-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-BZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-NM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-3Z SQ 

CONNECTOR-SGL CONT PIN 1 , 14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-HM-BSC-SZ SQ 
CONNECTOp-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM- BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 

CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 

IC OP AMP GP 8 -T0-99 PKG 

DIODE-ZNR 2.61V 5X DO -7 PD=,4U TC=-.072X 
DIODE-ZNR 5.1V 5X PD=1W IR=10UA 
DIODE-ZNR 5.11V 5X DO-35 PD=.4V) 

MISCELLANEOUS PARTS 

PLUG-HOLE TR-HD FOR .125-D-HDLE NYL 
PLUG-HOLE CNCL-HD FOR .125-D-HOLE NYL 
COVER LOG AMPLIFIER 




Mfr Part Number 



C4-1/8-T0-1622-F 

C4-1/8-T0-3161-F 

43P203 

C4 -1/8 -T0-3161-F 
C4~l/e-T0-t0O2-F 



C4-1/8-TO-10RG-F 
C4 -l/a-T0-3162-F 
C4-1/8-T0-10C1-F 
C4 -I/S-TO-IOOS-F 



C4-1/8-T0-1002-F 
C4-1/8-T0- 1001-F 

1251-8600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 



1902-0126 

1902-0579 

1902-0041 



6960-0016 

6960-0069 

85662-20037 



♦Indicates factory selected value 
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FIGURE 4. A4A3 LOG AMPLIFIER-FILTER, COMPONENT LOCATIONS 
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A4A4 Bandwidth Filter 




I F-DISPLAY SECTION 



A4A4 BANDWIDTH FILTER, CIRCUIT DESCRIPTION 



A4A4 Bandwidth Filter determines the bandwidth of the 21.4 MHz IF in conjunction with A4A8 Attenuator- 
Bandwidth Filter. A4A4 is very similar to A4A8 except that it does not have a switchable gain input amplifier, 
and it has an extra stage of crystal filtering. Only the 10 dB Gain Input Buffer Amplifier will be described here. 
For descriptions of the other circuits in A4A4, refer to descriptions of the corresponding circuits in A4A8. 

Input Buffer Amplifier (A) 

The 10 dB Input Buffer Amplifier (Figure 1) functions as a noninverting op amp. 



Q8, Q/¥ 




FIGURE 1. A4A4 INPUT BUFFER AMPLIFIER, EQUIVALENT CIRCUIT 

In the crystal mode (30 kHz, 10 kHz, and 3 kHz bandwidths), the amplifier includes Q7. The biasing of the 
amplifier is independent of its RF (21.4 MHz) operation but is very critical for its proper functioning. If a 
malfunction occurs, the dc bias should be checked first. 

The current through Q14 is determined by the difference between two current sources, one involving Q7 and the 
other involving Q8 (see Figure 2). The most convenient way to find the current from each source is to measure 
the voltage across each emitter resistor (A 1 kS) resistor should be used in series with the voltmeter probe tip to 
prevent the circuit from oscillating and giving an erroneous reading). For Q7, the current through R90 must be 
included. If results are inconsistent, the emitter resistor should be checked also. Check to see that the BW5 line 
is at the voltage specified on the schematic. 

In the LC mode (the four wider bandwidths), the BW5 line goes to approximately + 14.8V and turns off the 
current source Q7. The current supplied by Q7 in the crystal mode is now supplied through CRl and R12 from 
the BW5 line. In the LC mode, the current through Q14 can be found by subtracting the current through R12 
from the current through R4. 
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FIGURE 2. A4A4 INPUT BUFFER AMPLIFIER, CURRENT SINKS 
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TABLE 1. A4A4, REPLACEABLE PARTS (1 OF 5) 



Reference 

Designation 


HP Part 
Number 


A4A4 


85662-60184 


A4A4C1 


0160-4832 


A4A4C2 


0160-4832 


A4A4C3 


0160-5899 


A4A4C4 


0160-4832 


A4A4CS 


0160-4832 


A4A4C6 


0160-4833 


A4A4C7 


0160-4832 


A4A4C8 


0160-4791 


A4A4C9 


0121-0059 


A4A4C10* 


0160-4795 


A4A4C11 


0160-4832 


A4A4C13 


0160-4832 


A4A4C14 


0160-4832 


A4A4C15 


0160-4574 


A4A4C16 


0160-0437 


A4A4C17* 


0160-0134 


A4A4C18 


0160-4832 


A4A4C19 


0121-0036 


A4A4C20 


0121-0444 




A4A4C21 

A4A4C22 

A4A4C23 

A4A4C24 

A4A4C25 

A4A4C26 

A4A4C27 

A4A4C28 

A4A4C29 

A4A4C30 

A4A4C31 

A4A4C32 

A4A4C33 

A4A4C34 

A4A4C35 

A4A4C36 

A4A4C37 

A4A4C38* 

A4A4C39 

A4A4C40 

A4A4C41 

A4A4C43 

A4A4C46 

A4A4C47 

A4A4C48 

A4A4C49 

A4A4CS0 

A4A4C52 

A4A4CS3 

A4A4C54 

A4A4C55 

A4A4C56 

A4A4C57 

A4A4C58 

A4A4C59 

A4A4C60 

A4A4C61 

A4A4C62 

A4A4C63 

A4A4C64 

A4A4C65 



0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0140-0194 • 
0160-4832 
0160-4832 
0160-2207 
0160-4832 
0160-4833 
0160-4832 
0160-4832 
0160-4832 
0160-4791 
0160-4795 
0121-0059 
0160-4832 
0121-0452 
0121-0452 
0160-4835 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4833 
0160-4832 
0160-2207 
0160-4832 
0160-4832 
0160-4832 
0160-4832 
0160-4574 
0160-4832 
0160-4791 
0121-0059 



BANDWIDTH 
CAPACITOR- 
CAPACI TOR- 
CAPACITOR - 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
•CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR- 
CAPACITOR' 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR- 



Description 



FILTER 

FXD .OIUF ■►•10% 100VDC CER 
FXO .OIUF -►-10% 100VDC CER 
FXD 7.5PF ■►•.5PF 200VDC CER 
FXD .OIUF -►-10% 100VDC CER 
FXD .OIUF ■►•10% 100VDC CER 
FXD .022UF -►-10% 100VDC CER 
FXD .OIUF -►•10% 100V0C CER 
FXD 10PF -►-5% lOOVDC CER 0-^-30 

V TRMR-CER 2-8PF 350V PC-MTG 
FXD 4.7PF -►-.5PF 100VDC CER 
FXD .OIUF +-10% 100VDC CER 
FXD .OIUF -►-10% 100VDC CER 

■FXD .OIUF -►-10% 100VDC CER 
■FXD 1000PF -►-10% 100VDC CER 
■FXD 12PF *- 5 % 500VDC CER 
FXD 220PF -►-5% 300VDC MICA 
•FXD .OIUF -►-10% 100V0C CER 
•V TRMR-CER 5.5-18PF 350V 
•V TRMR-CER 3-9PF 160V PC-MTG 
•FXD .OIUF ■►•10% 100V0C CER 
•FXD .OIUF -►-10% 100VDC CER 
•FXD .OIUF -►-10% 100VDC CER 
■FXD .OIUF +-10% 100VOC CER 
■FXD .OIUF +-10% 100VDC CER 
•FXD .OIUF +-10% 100VDC CER 
■FXD .OIUF +-10% 100VDC CER 
•FXO 110PF +-5% 300VDC MICA 
■FXD .OIUF +-10% 100VDC CER 
•FXD .OIUF +-10% 100VDC CER 
■FXD 300PF +-5% 300VDC MICA 
■FXD .OIUF +-10% 100V0C CER 
•FXD .022UF +-10% 100V0C CER 
-FXO .OIUF +-10% 100VOC CER 
-FXD .OIUF +-10% 100VOC CER 
•FXD .OIUF +-10% 100VDC CER 
-FXD 10PF +-5% 100VDC CER 0+-30 
-FXO 4.7PF +-.5PF 100VDC CER 
-V TRMR-CER 2-8PF 350V PC-MTG 
-FXD .OIUF +-10% 100VDC CER 
-V TRMR-AIR 1.3-5.4PF 175V 
•V TRMR-AIR 1.3-5.4PF 175V 
•FXD -1UF +-10% 50VDC CER 
-FXO .OIUF +-10% 100VDC CER 
-FXO .OIUF +-10% 100VDC CER 
-FXO .OIUF +-10% 100VOC CER 
-FXD .OIUF +-10% 100VOC CER 
•FXD .OIUF +-10% 100VDC CER 
•FXD .OIUF +-10% lOOVOC CER 
•FXD .OIUF +-10% 100VDC CER 
-FXD .022UF +-10% 100VDC CER 
•FXO .OIUF +-10% lOOVDC CER 
-FXD 300PF +-5% 300VDC MICA 
•FXO .OIUF +-10% lOOVDC CER 
-FXO .OIUF +-10% lOOVDC CER 
•FXD .OIUF +-10% lOOVDC CER 
-FXO .OIUF +-10% lOOVDC CER 
-FXD 1000PF +-10% 100VOC CER 
-FXD .OIUF +-10% lOOVDC CER 
-FXO 10PF +-5% lOOVDC CER 0+-30 

V TRMR-CER 2-8PF 350V PC-MTG 



Mf r 
Code 


Mfr Part Number 


28480 


85662-60184 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-5899 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4833 


28480 


0160-4832 


28480 


0160-4791 


73899 


0V11PR8A 


28480 


0160-4795 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4574 


28480 


0160-0437 


28480 


0160-0134 


28480 


0160-4832 


73899 


0V11PR18A 


28480 


0121-0444 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


72136 


DM15F111J0300WV1 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-2207 


28480 


0160-4832 


28480 


0160-4833 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4791 


28480 


0160-4795 


73899 


0V11PR8A 


28480 


0160-4832 


74970 


187-0103-028 


74970 


187-0103-028 


28480 


0160-4835 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


0160-4833 


28480 


0160-4832 


28480 


0160-2207 


28480 


0160-4832 


28480 


■ 0160-4832 


28480 


0160-4832 


28480 


0160-4832 


28480 


016a-4574 


28480 


0160-4832 


28480 


0160-4791 


73899 


0V11PR8A 











IF-OISPLAY SECTION 




Reference 

Designation 


HP Part 
Number 


A4A4C66* 


0160-4795 


A4A4C67 


0121-0036 


A4A4C68 


0160-4832 


A4A4C69 


0160-0437 


A4A4C70* 


0160-0134 


A4A4C71 


0160-4832 


A4A4C72 


0160-4832 


A4A4C73 


0121-0444 


A4A4C74 


0121-0444 


A4A4C76 


0160-4832 


A4A4C77 


0160-4832 


A4A4C78 


0160-4832 


A4A4C79 


0160-4832 


A4A4C80 


0160-4832 


A4A4C81 


0160-4832 


A4A4C84 


0160-2207 


A4A4C86 


0160-4832 


A4A4C87 


0160-4835 


A4A4C88 


0160-4835 


A4A4C89 


0160-4832 


A4A4C90 


0160-4832 


A4A4C91 


0160-5902 


A4A4C92 


0160-0134 


A4A4C93 


0160-4832 


A4A4C94 


0160-5902 


A4A4C95 


0160-4832 


A4A4C96 


0160-5902 


A4A4C97 


0160-0134 




A4A4C98 

A4A4C99 

A4A4C100 

A4A4C101 

A4A4CR1 

A4A4CR3 

A4A4CR4 

A4A4CR5 

A4A4CR6 

A4A4CR7 

A4A4CR8 

A4A4CR10 

A4A4CR12 

A4A4CR13 

A4A4CR14 

A4A4CR15 

A4A4CR16 

A4A4CR18 

A4A4CR19 

A4A4CR20 

A4A4CR21 

A4A4CR22 

A4A4CR23 

A4A4CR24 

A4A4CR25 

A4A4CR27 

A4A4CR28 

A4A4CR29 

A4A4CR30 

A4A4E1 

A4A4E2 

A4A4E3 

A4A4E4 

A4A4E5 

A4A4E6 

A4A4E7 

A4A4E8 

A4A4E9 

A4A4E10 



0160-4832 

0160-6634 

0160-6634 

0160-6634 

1901-0047 

1901-0047 

1901-1070 

1901-1070 

1901-0535 

1901-0047 

1901-0535 

1901-0047 

1901-0047 

1901-1070 

1901-0535 

1901-0047 

1901-0535 

1901-0047 

1901-1070 

1901-0047 

1901-1070 

1901-0535 

1901-0047 

1901-0535 

1901-1070 

1901-0535 

1901-0535 

1901-0047 

1901-0047 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 



Description 



CAPACITOR-FXO 4.7PF +-.5PF 100VOC CER 
CAPACITOR-V TRMR-CER 5.5-18PF 350V 
CAPACITOR-FXD .OIUF +-10% 100VDC CER 
CAPACITOR- FXD 12PF +-5% 500VDC CER 
CAPACITOR-FXD 220PF +-5% 300VDC MICA 
CAPACITOR-FXD .OlUF +-10% 100V0C CER 

CAPACITOR-FXO .OlUF +-10% 100VDC CER 

CAPACITOR-V TRMR-CER 3-9PF 160V PC-MTG 
CAPACITOR-V TRMR-CER 3-9PF 160V PC-MTG 
CAPACITOR-FXD .OlUF +-10% 100VDC CER 

CAPACITOR-FXD .OlUF +-10% 100VDC CER 

CAPACITOR-FXD .OlUF +-10% lOOVOC CER 

CAPACITOR-FXD .OlUF +-10% 100VDC CER 

CAPACITOR-FXD .OlUF +-10% 100VDC CER 

CAPACITOR-FXD .OlUF +-10% 100VDC CER 

CAPACITOR-FXD 300PF +-5% 300V0C MICA 
CAPACITOR-FXD .OlUF +-10% lOOVOC CER 
CAPACITOR-FXO .lUF +-10% 50VDC CER 
CAPACITOR-FXD .1UF +-10% 50VDC CER 
CAPACITOR-FXD .OlUF +-10% 100VDC CER 

CAPACITOR-FXD .01UF +-10% 100VDC CER 

CAPACITOR-FXO 11PF +-5% 200VDC CER 0+-30 
CAPACITOR-FXD 220PF +-5% 300VOC MICA 
CAPACITOR-FXD .OlUF +-10% lOOVOC CER 
CAPACITOR-FXO 11PF +-5% 200VDC CER 0+-30 
CAPACITOR-FXO .OlUF +-10% lOOVOC CER 
CAPACITOR-FXD IIPF +-5% 200VDC CER 0+-30 
CAPACITOR-FXD 220PF +-5% 300VDC MICA 
CAPACITOR-FXO .OlUF +-10% lOOVOC CER 
CAPACITOR-FXO 9PF +-.5PF 50V0C CER 
CAPACITOR-FXO 9PF +-.5PF 50VDC CER 
CAPACITOR-FXD 9PF +-.5PF 50VOC CER 
OIOOE-SWITCHING 20V 75MA IONS 
DIODE-SWITCHING 20V 75HA IONS 
DIOOE-PIN 110V 
DIODE-PIN 110V 
DIODE-SH SIG- SCHOTTKY 
DIODE-SWITCHING 20V 75MA IONS 
DIOOE-SM SIG SCHOTTKY 
DIODE -SWITCHING 20V 75MA IONS 
DIODE-SWITCHING 20V 75MA IONS 
DIODE-PIN 110V 
DIODE-SM SIG SCHOTTKY 
DIODE-SWITCHING 20V 75HA IONS 

DIODE-SM SIG SCHOTTKY 

DIODE-SWITCHING 20V 75MA IONS 
DIODE-PIN 110V 

DIODE-SWITCHING 20V 75MA IONS 
DIODE-PIN 110V 
DIOOE-SM SIG SCHOTTKY 
DIODE-SWITCHING 20V 75MA IONS 
DIODE-SM SIG SCHOTTKY 
DIODE-PIN 110V 
DIODE-SM SIG SCHOTTKY 
DIODE-SM SIG SCHOTTKY 
DIODE-SWITCHING 20V 75MA IONS 
DIODE-SWITCHING 20V 75MA IONS 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 




28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
■ 28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 



Mfr Part Number 



0160-4795 

0V11PR18A 

0160-4832 

0160-0437 

0160-0134 

0160-4832 

0160-4832 

0121-0444 

0121-0444 

0160-4832 

0160-4832 

0160-4832 

0160-4832 

0160-4832 

0160-4832 

0160-2207 

0160-4832 

0160-4835 

0160-4835 

0160-4832 

0160-4832 

0160-5902 

0160-0134 

0160-4832 

0160-5902 

0160-4832 

0160-5902 

0160-0134 

0160-4832 

0160-6634 

0160-6634 

0160-6634 

1901-0047 

1901-0047 

1901-1070 

1901-1070 

1901-0535 

1901-0047 

1901-0535 

1901-0047 

1901-0047 

1901-1070 

1901-0535 

1901-0047 

1901-0535 

1901-0047 

1901-1070 

1901-0047 

1901-1070 

1901-0535 

1901-0047 

1901-0535 

1901-1070 

1901-0535 

1901-0535 

1901-0047 

1901-0047 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 



4 A4A4 











IF-OISPLAY SECTION 



TABLE 1. A4A4, REPLACEABLE PARTS (3 OF 5) 



Reference 

Designation 


HP Part 
Number 


C 

0 


Qty 


Description 


Mf r 
Code 


Mfr Part Number 


A4A4E11 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A4E12 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A4E13 


9170-0029 


3 




CORE -SHIELDING BEAD 


28480 


9170-0029 


A4A4E14 


9170-0029 


3 




CORE -SHI ELDING BEAD 


28480 


9170-0029 


A4A4E15 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A4E16 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A4L1 


9100-1641 


0 


1 


INDUCTOR RF-CH-NLD 240UH 5X 


28480 


9100-1641 


A4A4L2 


9100-0539 


3 


3 


INDUCTOR (KISC ITEN) 


28480 


9100-0539 


A4A4L3 


9140-0398 


6 


2 


INDUCTOR RF-CH-NLD 12UH 5X 


28480 


9140-0398 


A4A4L4 


85662-60188 


5 


2 


COIL ASSY 21 MHZ 


28480 


85662-60188 


A4A415 


9140-0399 


7 


3 


INDUCTOR RF-CH-MLD 2.2UH 5% 


28480 


9140-0399 


A4A4L6 


9100-3912 


2 


3 


INDUCTOR RF-CH-NLD 15UH 5% 


28480 


9100-3912 


A4A4L7 


9140-0453 


4 


2 


INDUCTOR RF-CH-NLD 6.8UH 5% .166DX.385LG 


28480 


9140-0453 


A4A4L8 


9140-0399 


7 




INDUCTOR RF-CH-NLD 2.2UH 5% 


28480 


9140-0399 


A4A4L9 


9100-3560 


6 


7 


INDUCTOR RF-CH-NLD 5.6UH 5% 


28480 


9100-3560 


A4A4L10 


9100-3560 


6 




INDUCTOR RF-CH-NLD 5.6UH 5% 


28480 


9100-3560 


A4A4L12 


9100-3560 


6 




INDUCTOR RF-CH-NLD 5.6UH 5% 


28480 


9100-3560 


A4A4L13 


9100-3912 


2 




INDUCTOR RF-CH-NLD 15UH 5% 


28480 


9100-3912 


A4A4L14 


9100-3560 


6 




INDUCTOR RF-CH-NLD 5.6UH 5% 


28480 


9100-3560 


A4A4L15 


9100-0539 


3 




INDUCTOR (NISC ITEM) 


28480 


9100-0539 


A4A4L16 


9100-0539 


3 




INDUCTOR (NISC ITEM) 


28480 


9100-0539 


A4A4L17 


9140-0398 


6 




INDUCTOR RF-CH-MLD 12UH 5X 


28480 


9140-0398 


A4A4L18 


85662-60188 


5 




COIL ASSY 21 MHZ 


28480 


85662-60188 


A4A4L19 


9140-0399 


7 




INDUCTOR RF-CH-MLD 2.2UH 5% 


28480 


9140-0399 


A4A4L20 


9140-0453 


4 




INDUCTOR RF-CH-MLD 6.8UH 5% .166DX.385LG 


28480 


9140-0453 


A4A4L22 


9100-3912 


2 




INDUCTOR RF-CH-MLD 15UH 5% 


28480 


9100-3912 


A4A4L24 


9100-3560 


6 




INDUCTOR RF-CH-MLD 5.6UH 5% 


28480 


9100-3560 


A4A4L25 


9100-3560 


6 




INDUCTOR RF-CH-MLD 5.6UH 5% 


28480 


9100-3560 


A4A4L26 


9100-3560 


6 




INDUCTOR RF-CH-NLD 5.6UH 5% 


28480 


9100-3560 


A4A4L27 


9100-3562 


8 


3 


INDUCTOR RF-CH-MLD 4.7UH 5% 


28480 


9100-3562 


A4A4L28 


9100-3562 


8 




INDUCTOR RF-CH-MLD 4.7UH 5% 


28480 


9100-3562 


A4A4L29 


9100*3562 


8 




INDUCTOR RF-CH-MLD 4.7UH 5% 


28480 


9100-3562 


A4A4Q1 


1855-0267 


5 


3 


TRANSISTOR J-FET N-CHAN D-MODE TO-92 SI 


28480 


1855-0267 


A4A4Q2 


1853-0007 


7 


7 


TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


04713 


2N3251 


A4A4Q3 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


04713 


2N3251 


A4A4Q4 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


04713 


2N3251 


A4A40S 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


.04713 


2N3251 


A4A4Q6 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


04713 


2N3251 


A4A4Q7 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PO=360MW 


04713 


2N3251 


A4A4Q8 


1854-0404 


0 


3 


TRANSISTOR NPN SI TO- 18 PD=360MW 


28480 


1854-0404 


A4A4Q9 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


04713 


2N3251 


A4A4Q10 


1854-0404 


0 




TRANSISTOR NPN SI TO- 18 PD=360MW 


28480 


1854-0404 


A4A4Q11 


1855-0267 


5 




TRANSISTOR J-FET N-CHAN D-HODE TO-92 SI 


28480 


1855-0267 


A4A4Q12 


1854-0404 


0 




TRANSISTOR NPN SI TO- 18 PO=360MW 


28480 


1854-0404 


A4A4Q13 


1855-0267 


5 




TRANSISTOR J-FET N-CHAN D-MODE TO-92 SI 


28480 


1855-0267 


A4A4Q14 


1854-0345 


8 


1 


TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


A4A4R1 


0757-0441 


8 


1 


RESISTOR 8.25K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-8251- 


A4A4R2 


0698-3431 


6 


2 


RESISTOR 23.7 1% .125W F TC=0+-100 


03888 


PME55-1/8-T0-23R 


A4A4R3* 


0698-8819 


4 


1 


RESISTOR 3.83 1% .125W F TCs0+-100 


28480 


0698-8819 


A4A4R4 


0757-0401 


0 


4 


RESISTOR 100 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-101-F 


A4A4R5 


0757-0442 


9 




RESISTOR 10K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1002- 


A4A4R6 


0757-0397 


3 


1 


RESISTOR 68.1 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-68R1 - 


A4A4R7 


0698-3155 


1 


3 


RESISTOR 4.64K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-4641 • 


A4A4R8 


0757-0280 


3 


7 


RESISTOR IK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1001- 


A4A4R9 


0757-0438 


3 


6 


RESISTOR 5.11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A4R10 


0698-3441 


8 


3 


RESISTOR 215. 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-215R- 


A4A4R11 


0757-0443 


0 


3 


RESISTOR UK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1102- 


A4A4R12 


0698-0082 


7 


4 


RESISTOR 464 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-4640- 


A4A4R13 


0698-3444 


1 


3 


RESISTOR 316 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-316R- 


A4A4R14 


0698-3442 


9 


3 


RESISTOR 237 1% .125U F TC=0+-100 


24546 


CT4-1/8-T0-237R- 


A4A4R15 


0757-0279 


■D 


3 


RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-3161- 


A4A4R16* 


0757-0442 


9 


6 


RESISTOR 10K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1002- 


A4A4R17 


0698-3156 


2 


4 


RESISTOR 14. 7K 1% .125W F TCs0+-100 


24546 


CT4-1/8-T0-1472- 


A4A4R18 


0698-3156 


2 




RESISTOR 14. 7K 1% -125W F TC=0+-100 


24546 


CT4-1/8-T0-1472- 


A4A4R19 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 . 


24546 


CT4-1/8-T0-1001- 


A4A4R20* 


0698-3154 


0 


6 


RESISTOR 4.22K 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-4221-F 




A4A4 5 














IF-DISPLAY SECTION 



TABLE 1. A4A4, REPLACEABLE PARTS (4 OF 5) 



Reference 


HP Part 


Designation 


Number 



D QtT 



A4A4R21 

A4A4R22 

A4A4R24 

A4A4R25 

A4A4R26 

A4A4R27 

A4A4R28 

A4A4R29 

A4A4R30 

A4A4R31 

A4A4R32 

A4A4R33 

A4A4R34 

A4A4R35* 

A4A4R37 

A4A4R39 

A4A4R40* 

A4A4R41 

A4A4R43 

A4A4R45* 

A4A4R46 

A4A4R48 

A4A4R49 

A4A4R50 

A4A4R51 

A4A4R52 

A4A4R53 

A4A4R54 

A4A4R55 

A4A4R56 

A4A4R57 

A4A4RS8 

A4A4R59 

A4A4R60* 

A4A4R61 

A4A4R62 

A4A4R63 

A4A4R64* 

A4A4R6S* 

A4A4R66 

A4A4R67 

A4A4R68 

A4A4R70 

A4A4R72 

A4A4R73 

A4A4R74 

A4A4R7S 

A4A4R76 

A4A4R82 

A4A4R83 

A4A4R84 

A4A4R85 

A4A4R88 

A4A4R89 

A4A4R90 

A4A4R91 

A4A4R92 

A4A4R93 

A4A4R94* 

A4A4R95 

A4A4R96 

A4A4TP1 

A4A4TP2 

A4A4TP3 

A4A4TP4 

A4A4TP5 



0757-0290 

0757-0290 

0698-3431 

0757-0401 

0757-0280 

0698-3155 

0698-0082 

0757-0443 

0757-0438 

0698-3441 

0698-3444 

0698-3442 

0757-0279 

0757-0418 

0757-0442 

0757-0280 

0698-3154 

0757-0290 

2100-3163 

0757-0346 

0757-0280 

0757-0290 

2100-3052 

0757-0401 

0757-0280 

0698-3155 

0698-0082 

0757-0443 

0757-0438 

0698-3441 

0698-3444 

0698-3442 

0757-0279 

0757-0288 

0698-3156 

0698-3156 

0757-0280 

0698-3154 

0698-0083 

0757-0290 

0757-0290 

0757-0417 

0698-3440 

0698-3438 

0698-0082 

0757-0438 

0757-0438 

0757-0438 

0757-0401 

0757-0442 

0757-0442 

0757-0442 

0698-3154 

0698-3154 

0698-3154 

0757-0180 

0757-0180 

0757-0180 

0757-0465 

0757-0465 

0757-0420 

0360-1788 

0360-1788 

1251-0600 

0360-1788 

0360-1788 




Description 



RESISTOR 6.19K 1% .125W F TC=0+-100 
RESISTOR 6.19K 1% .125W F TC=0+-100 
RESISTOR 23.7 1% .125W F TC=0+-100 
RESISTOR 100 1% .125W F TC=0+-100 
RESISTOR IK 1% .125W F TC=0+-100 
RESISTOR 4.64K 1% .125W F TCs0+-100 
RESISTOR 464 1% .125W F TC=0+-100 
RESISTOR 11K 1% .125W F TC=0+-100 
RESISTOR 5.11K 1% .125W F TC=0+-100 
RESISTOR 215 1% .125W F TC=0+-100 
RESISTOR 316 1% .125W F TC=0+-100 
RESISTOR 237 1% .125W F TC=0+-100 
RESISTOR 3.16K 1% .125W F TC=0+-100 
RESISTOR 619 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR IK 1% .125W F TC=0+-100 
RESISTOR 4.22K 1% .125U F TC^O-^-lOO 
RESISTOR 6.19K 1% .125W F TC=0+-100 
RESISTOR-TRMR 1M 20% C SIOE-AOJ 17-TRN 
RESISTOR 10 1% .125W F TC*0+-100 
RESISTOR IK 1% .125W F TC=0+-100 
RESISTOR 6.19K 1% .125W F TC=0+-100 
RESISTOR-TRMR 50 10% C SIOE-ADJ 17-TRN 
RESISTOR 100 1% .125W F TC=0+-100 
RESISTOR IK 1% .125W F TC*0+-100 
RESISTOR 4.64K 1% .125U F TC=0+-100 
RESISTOR 464 1% .125W F TC=0+-100 
RESISTOR 11K 1% .125W F TC*0+-100 
RESISTOR 5.11K 1% .125W F TC=0+-100 
RESISTOR 215 1% .125W F TC=0+-100 
RESISTOR 316 1% .125U F TC*0+-100 
RESISTOR 237 1% .125W F TC=0+-100 
RESISTOR 3.16K 1% .125W F TC=0+-100 
RESISTOR 9.09K 1% .125U F TC=0+-100 
RESISTOR 14. 7K 1% .125W F TC=0+-100 
RESISTOR 14. 7K 1% .125W F TC=0+-100 
RESISTOR IK 1% .125W F TC*0+-100 
RESISTOR 4.22K 1% .125W F TC=Q+-100 
RESISTOR 1.96K 1% .125W F TC=0+-100 
RESISTOR 6.19K 1% .125W F TCs0+-100 
RESISTOR 6.19K 1% .125W F TC=0+-100 
RESISTOR 562 1% .125W F TC=0+-100 
RESISTOR 196 1% .125W F TC=0+-100 
RESISTOR 147 1% .125W F TC=0+-100 
RESISTOR 464 1% .125W F TCsQ+-100 
RESISTOR 5. UK 1% .125W F TC=0+-100 
RESISTOR 5. UK 1% .125W F TC=0+-100 
RESISTOR 5.11K 1% .125W F TC=0+-100 
RESISTOR 100 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 10K 1% .125W F TC=0+-100 
RESISTOR 4.22K 1% .125W F TC=0+-100 
RESISTOR 4.22K 1% .125W F TC=0+-100 
RESISTOR 4.22K 1% .125W F TC=0+-100 
RESISTOR 31.6 1% .125W F TC=0+-100 
RESISTOR 31.6 1% .125W F TC=0+-100 
RESISTOR 31.6 1% .125W F TC=0+-100 
RESISTOR 100K 1% .125W F TC=0+-100 
RESISTOR 100K 1% .125W F TC=0+-100 
RESISTOR 750 1% .125W F TC=0+-100 
CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC- SZ SQ 
CONNECTOR-SGL CONT PIN .045 - 1 N - BSC- SZ SQ 
CONNECTOR-SGL CONT PIN . 045 - 1 N -BSC - SZ SQ 




24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

19701 

73138 

28480 

24546 

19701 

73138 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

19701 

24546 

24546 

24546 

24546 

24546 

19701 

19701 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

28480 

28480 

28480 

24546 

24546 

24546 

28480 

28480 

28480 

28480 

28480 



Mfr Part Number 



5033R-1/8-T0-619 

5033R-1/8-T0-619 

PME55-1/8-T0-23R 

CT4-1/8-TO-101-F 

CT4-1/8-T0-1001- 

CT4-1/8-T0-4641- 

CT4-1/8-T0-4640- 

CT4-1/8-T0-1102- 

CT4-1/8-T0-5111- 

CT4-1/8-T0-215R- 

CT4-1/8-T0-316R- 

CT4-1/8-T0-237R- 

CT4-1/8-T0-3161- 

CT4-1/8-T0-619R- 

CT4-1/8-T0-1002- 

CT4-1/8-T0-1001- 

CT4-1/8-TO-4221- 

5033R-1/8-T0-619 

89PR1M 

0757-0346 

CT4-1/8-TO-1001- 

5033R-1/8-T0-619 

89PR50 

CT4-1/8-TO-101-F 
CT4-1/8-T0-1001 
CT4-1/8-T0-4641 
CT4-1/8-T0-4640- 
CT4-1/8-T0-1102- 
CT4-1/8-T0-5111- 
CT4-1/8-T0-215R- 
CT4-1/8-T0-316R- 
CT4-1/8-T0-237R- 
CT4-1/8-T0-3161- 
5033R- 1/8-T0-909 
CT4-1/8-T0-1472- 
CT4-1/8-T0-1472- 
CT4-1/8-T0-1001 - 
CT4-1/8-TO-4221- 
CT4-1/8-T0-1961 - 
5033R-1/8-T0-619 
5033R-1/8-T0-619 
CT4-1/8-T0-562R- 
CT4-1/8-T0-196R- 
CT4-1/8-TO-147R- 
CT4- 1/8-T0-4640- 
CT4-1/8-T0-5111- 
CT4-1/8-T0-511.1- 
CT4-1/8-T0-5111- 
CT4-1/8-TO-101-F 
CT4-1/8-T0-1002- 
CT4-1/8-T0-1002- 
CT4- 1/8-TO- 1002- 
CT4-1/8-T0-4221- 
CT4- 1/8-TO-4221 - 
CT4-1/8-TO-4221- 
0757-0180 
0757-0180 
0757-0180 
CT4-1/8-T0-1003- 
CT4-1/8-T0-1003- 
CT4-1/8-T0-751-F 
0360-1788 
0360-1788 
1251-0600 
0360-1788 
0360 - 1 788 
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TABLE 1. A4A4, REPLACEABLE PARTS (5 OF 5) 



Reference 

Designation 



HP Part 
Number 



Qty 



Description 



Mf r 
Code 



Mfr Part Number 



A4A4TP6 

A4A4TP7 

A4A4TP8 

A4A4VR1 



0360-1788 

0360-1788 

1251-0600 

1902-0048 

0470-0440 

2190-0401 

6960-0016 

85662-20153 



CONNECTOR-SGL CONT PIN . 045 • I N - 8SC - S2 SO 
CONNECTOR-SGL CONT PIN ,045- IN-BSC-SZ SO 
CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-S2 SO 
DIODE-2NR 6.81V 5% 00-35 PD=.4W 

A4A4 MISCELLANEOUS PARTS 
COATING DOW CORNING 3140 SIL-RBR-RTV 1P 
UASHER-FL NM NO. 4 .12-IN-ID .312-IN-OO 
PLUG-HOLE TR-HD FOR .125-D-HOLE NYL 
CR BW FILTER 



28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 









0360-1788 

0360-1788 

1251-0600 

1902-0048 

0470-0440 

2190-0401 

6960-0016 

85662-20153 
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A4A5 STEP GAIN, CIRCUIT DESCRIPTION 



A4A5 Step Gain has three functions. It provides 65.9 dB of gain in discrete 0.1 dB steps (from - 15.9 dB to 
+ 50 dB); it develops a nominal + lOV bias supply; and it provides the 18.4 MHz LO frequency to A4A6A1 Up 
Converter and A4A6A2 Down Converter. 

Step Gain 10 dB + Calibration (C) 

This circuit is configured as a non-inverting operational amplifier. It provides a minimum of about 2 dB gain 
(adjustable by CAL potentiometer R33) and a maximum of about 12 dB (adjustable by 10 dB potentiometer 
R32). (See Figure 1.) The PIN diode CR5 functions as a variable resistor that has about IK resistance at 
minimum and 7012 of resistance at maximum gain. When the SGIO line is not sinking current (SGIO is off), the 
PIN resistance is controlled only by R33. When the SGIO line is grounded (SGIO is on), the gain is controlled 
primarily by R32. If the CAL potentiometer is adjusted, R32 must be adjusted also. 




FIGURE 1 . STEP GAIN 10 dB + CALIBRATION, EQUIVALENT CIRCUIT 



Step Gain 20 dB-1 (D) 

Step Gain 20 dB-2 (E) 

This circuit is similar to the Step Gain 10 dB -i- Calibration circuit, except that the gain range is from 0 dB to 20 
dB. PIN diode CR6 functions as both a switch and as a variable resistor. When the SG20-1 line is low, CR6 is 
turned on by current adjustable by 20 dB-1 potentiometer R44. More current through the PIN causes the PIN 
to have a lower resistance and the amplifier to have more gain. The Step Gain 20 dB-2 circuit is identical in 
operation to the Step Gain 20 dB-1 circuit. 

AO.O - A1 5.9 dB Attenuators (F) 



These attenuators normally operate over the range of 0.0 dB to 9.9 dB except in the Error Correction function 
[ shift ] ^ , when they operate over the whole range of 0.0 dB to 15.9 dB. The first three attenuation 

stages, A8dB, A4dB, and A2dB, are emitter followers with a resistor divider on the output of each one. The 
dividers are switched in 2 uid out with diodes CR8, CR9, and CRIO to yield discrete steps of attenuation. The last 
attenuator is variable. Its range is adjusted by VR potentiometer R51. R51 sets the emitter voltage of Q16, 
which in turn determines how much current is sunk through PIN diode CRl 1 when resistors are switched in 
A4A9 IF Control. (See Figure 2.) 
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FIGURE 2 . A 0.0 - A 15.9 dB ATTENUATORS, SIMPLIFIED SCHEMATIC 



+ 1 0V Temperature Compensating Power Supply (G) 

This supply (see Figure 3) compensates for the effect of temperature on PIN diodes used on the A4A5, A4A4, 
and A4A8 assemblies. Its nominal voltage is + lOV and its nominal temperature coefficient is + 35 mV/“C. The 
output voltage is derived from the following equation: 



Vo= V,, + Vn, 

= (UCRJ + Vn, 




[ (Vn.-VcJ 1 

where: V^, ~ 3V (the voltage applied across CR2, CR3, CR4, and R5 at U1 pin 2) and is equal to the 
input voltage. 
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Using circuit values: 

^ (51. IK) + 3V 



drop across CR2, CR3, and CR4 changes. This results in a change in the 
current through the feedback resistor R4. Since = V^, + Vr 4 , the voltage developed across R4 changes the 
output of the supply. The change in is directly proportional to the change in current through R4. 

AV,„. := (AU(R4) 



^1 (3V - 1.8V) 

I 9.09K 

= 9.75V 

As temperature changes, the voltage 




FIGURES. + 10V TEMPERATURE-COMPENSATING POWER SUPPLY, SIMPLIFIED SCHEMATIC 

18.4 MHz Oscillator (A) 

The 18.4 MHz Oscillator is basically a Colpitts oscillator with a crystal Y1 in the feedback path. A simplified 
schematic is shown in Figure 4. 




FIGURE 4. 18.4 MHz OSCILLATOR, EQUIVALENT CIRCUIT 



If the crystal were replaced with a large capacitor, the circuit would oscillate at the resonant frequency of the 
parallel resonant circuit made up of LI, C13, C14, and C15. When the crystal is inserted, the feedback path is 
broken except at the series resonance of the crystal (18.4 MHz). The parallel combination of varactor CRl, 
temperature-compensating capacitor C7, and FREQ ZERO COARSE air-variable capacitor CIO are in series 
with the crystal and can pull it several kHz either side of 18.4 MHz. 
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The voltage output is determined by the current through RIO* times the collector load. If the output is too low, 
RIO* can be decreased in size. 

The collector voltage is divided by C13, C14, and Cl 5 and goes to the Buffer Amplifiers. The division ratio is: 





= 0.13 



Buffer Amplifiers (B) 

The Buffer Amplifiers are two almost identical amplifier circuits. The top amplifier on the schematic (QIO, Q8) 
provides the 18.4 MHz LO signal to A4A6A1 Up Converter, while the bottom amplifier (Q12, Q13) provides 
the signal to A4A6A2 Down Converter. 
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A4A5 STEP GAIN, TROUBLESHOOTING 



Operation of the Step Gains and AO.O to A 15. 9 Attenuator can be determined from the display by several easy 
tests. 

The Step Gains are checked in the following way. Connect a 10 dB step attenuator between CAL OUTPUT and 
the input to the analyzer. Set this attenuator to 90 dB, press Instrument Preset, and key in the following: 




equal to the CAL OUTPUT frequency 

OHz 

IkHz 

OdB 

10 Hz 

20 sec 

- 10 dBm 



Press the sweep key and then repeatedly press the DATA SWEEP (^J key. Figure 5 should be displayed. 
If one or more of the steps is missing, refer to Note 8 for the Step Gain truth table to determine which stage is 
faulty. OV in the table indicates that a control line is active. 
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CENTER 20.000000 

RES-BW 1 l>Hz VBW 10 Hz 



SPAN 0 Ml 
SWP 20 »«c 



NOTE; Center Frequency readout will be 100.000 000 MHz for an HP 85666. 
FIGURES. 10 dB STEP GAIN TEST 



It a component has been replaced, a simple calibration/diagnostic program exists. The calibration routine is 
started by connecting a cable from CAL OUTPUT to the input of the analyzer and then pressing [ shr ] 

. When this program has finished, press El G3 TRIGGER which will list the calibration data. 



meouENCY 

SPAN 



(Refer to Figure 6.) Lines 19 through 26 give the step gain errors. Acceptable error is ± 1 dB. Locations of the 
correction data are given in Table 1 . 
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FIGURE 6. ERROR CORRECTION ROUTINE DATA 



TABLE 1. LOCATIONS OF STEP GAIN CALIBRATION DATA 



Reference 
Level (dBm) 


-10 


-20 


-30 


-40 


-50 


B 


-70 


<-80 


Step Gain 
Control Line 


A20dB 

(A4A8 

assembly) 


AlOdB 

(A4A8 

assembly) 




SGIO 


SG20-1 


SGIO 

SG20-1 


SG20-1 

SG20-2 


SGIO 

SG20-1 

SG20-2 


Calibration 

Line 


26 


25 


24 


23 


22 


21 


20 


19 



The A2dB, A4dB, and A8dB circuitry of the AO.O to A15.9 Attenuator is activated by the following routine. 
First, connect a 1 dB step attenuator between CAL OUTPUT and the input to the analyzer. Set this attenuator 
to 10 dB, press Instrument Preset, and key in the following: 



CENTER 

FREQUENCY 



equal to the CAL OUTPUT frequency 



FREQUENCY 

SPM 



OHz 

LOG SCALE ® 1 dB 

rWl 20 sec 



REFERENCE 

LEVEL 



- 10 dBm 



Press G3 sweep and repeatedly press the DATA STEP key. The display should appear as in Figure 7. If 
every other step is missing, the AVdB control line is faulty. Check the AldB circuitry on the A4A9 IF Control 
board to find the defective component. If only a few steps are missing, refer to the truth table in Note 9 to 
determine which function is not operating properly. OV in the table indicates that a line is active. 
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NOTE: Center Frequency readout will be 100.000 000 MHz for an HP 8566B. 



FIGURE?. 1dB STEP GAIN TEST 



Often several steps will appear to be slightly in error. Analysis of the truth table in Note 9 will indicate that no 
single stage could be faulty. This is caused by log fidelity error in the log amplifier circuitry. If accurate determi-^ 
nation of the step size is necessary, IF substitution using a calibrated 1 dB step attenuator will be required. 

Operation of the AVdB control line and the 0.1 - 1.9 dB section of the AO.O- A15dB Attenuator on A4A9 IF 
Control can be tested with the following method. Press Instrument Preset and key in the following: 



CENTER 

FREQUENCY 

y 

V 

FREQUENCY 

SPAN 

LIN SCALE 

a 

B B (KSA) 




REFERENCE 

LEVEL 



equal to the CAL OUTPUT frequency 
OHz 



. 20 sec 
. 3 kHz 

- 8 dBm 



Press the G3 sweep key and rotate the DATA control knob in a counterclockwise direction. A stepped display 
similar to Figure 8 should result. If the steps are not monotonic, the circuitry is faulty. The AVdB control line 
voltage for a - 10 dBm Reference Level will vary widely among instruments, although the ratio between the 
voltage for - 11.9 dBm and - 10 dBm will remain constant. During the above test, the voltage should vary 
approximately 8.5<7o from - 10 dBm to - 1 1.9 dBm. 
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t«n A ia.74 ••• 




NOTE; Conter Frequency readout will be 100.000 000 MHz for an HP 8566B. 



FIGURE 8. 0.1 dB STEP GAIN TEST 



The absolute step amplitudes can be determined with the MARKER A function. The reference steps are 0.00 
dB, 0.90 dB, and 1.90 dB. In the Linear mode, the error should be less than ±0.12 dB. If these steps are not 
correct, or the display is not monotonic, refer to A4A9 IF Control Service Sheet for more troubleshooting 
information. 
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TABLE2. A4A5, REPLACEABLE PARTS (1 OF 3) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A5 


83662-60139 


6 


1 


BOARD ASSEMBLY, STEP GAIN 


28480 


85662-60139 


A4A5C1 


0160-4833 


5 


3 


CAPACITOR-FXD 


.022UF +-10J: lOOVDC CER 


28480 


0160-4833 


A4A5C2 








NOT ASSIGNED 








A4A5C3 


0160-4832 


4 


41 


CAPACITOR-FXD 


.OIUF v-lOX lOOVDC CER 


28400 


0160-4832 


A4A5C4 


0180-0197 


8 


2 


CAPACITOR-FXD 


.2.2UF +-10X 20VDC TA 


28480 


0100-0197 


A4A5C5 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C6 








NOT ASSIGNED 








A4A5C7 








NOT ASSIGNED 








A4A5CQ 


0160-4832 


4 




CAPACITOR-FXD 


•OIUF t-lOX lOOVDC CER 


28480 


0160-4832 


A4ASC? 


0160-2251 


7 


1 


CAPACITOR-FXD 


5.6PF +-.25PF 500VDC CER 


28400 


0160-2251 


A4ASC10 


0121-0493 


3 


1 


CAPACITOR-V TRMR-AIR 1.7-llPF 175V 


28480 


0121-0493 


A4A5C11 


0160-0127 


2 


1 


CAPACITOR-FXD 


lUF +-20X 23VDC CER 


28480 


0160-0127 


A4A5C12 








NOT ASSIGNED 








A4A5C13 


0160-0334 


3 


1 


CAPACITOR-FXD 


47PF +-.5PF 300VDC MICA 


28480 


0160-0334 


A4A5C14 


0160-2209 


5 


1 


CAPACITOR-FXD 


360PF +-5X 3D0VDC MICA 


20480 


0160-2209 


A4A5C15 


0160-3538 


5 


1 


CAPACITOR-FXD 


750PF 4--5X lOOVDC MICA 


28400 


0160-3538 


A4A5C16 








NOT ASSIGNED 








A4A5C17 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


2840Q 


0160-4832 


A4ASCia 


0160-4832 


4 




CAPACITOR-FXD 


•OIUF +-10X lOOVDC CER 


20400 


0160-4832 


A4A5C1? 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4ASC20 


0160-4832 


4 




CAPACITOR-FXD 


•OIUF +-10X lOOVDC CER 


28480 


0160-4632 


A4ASC21 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160- 4832 


A4A5C22 


0160-4832 


4 




CAPACITOR-FXD 


. OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C23 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C24 


0160-4833 


5 




CAPACITOR-FXD 


.022UF +-10X IDOVDC CER 


28480 


0160-4833 


A4A5C25 


0160-4833 


5 




CAPACITOR-FXD 


.022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4ASC26 


0160-4832 


4 




CAPACITOR-FXD 


,01UF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C27 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C28 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF -t-lOX lOOVDC CER 


28480 


0160-4832 


A4A5C29 


0160-4832 


4 




CAPACITOR-FXD 


■OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C30 








NOT ASSIGNED 








A4A5C31 


0160-4832 


4 




CAPACITOR-FXD 


,01UF +-10X lOOVDC CER 


28480 


0160-4832 


A4A3C32 


0160-2252 


8 


1 


CAPACITOR-FXD 


6. EPF +-.25PF 500VDC CER 


28480 


0160-2252 


A4A5C33 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C34 


0160-4832 


4 




CAPACITOR-FXD 


. OIUF +-10X 1 03VDC CER 


28480 


0160-4832 


A4A5C35 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C36 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


2848 D 


016D-4832 


A4A5C37 


0160-2244 


8 


2 


CAPACITOR-FXD 


3PF +-.25PF 50CVDC CER 


28480' 


0160-2244 


A4A5C38 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C39 


0160-4832 


4 




CAPACITOR-FXD 


,01UF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C40 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4ASC41 


0160-4832 


4 




CAPACITOR-FXD 


■OIUF ♦-10X lOOVDC CER 


28480 


0160-4832 


A4A5C42 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


I A4A3C43 








NOT ASSIGNED 








A4A5C44 


0160-4832 


4 




CAPACITOR-FXD 


■OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C45 


0160-2244 


8 




CAPACITOR-FXD 


3PF +-.25PF 500VDC CER 


28480 


0160-2244 


A4A5C46 


0180-0197 


8 




CAPACITOR-FXD 


2.2UF+-10X 20VDC TA 


56289 


150D22SX9020A2 


A4A5C47 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4ASC4B 


0160-4832 


4 




CAPACITOR-FXD 


. OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C49 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


26480 


0160-4832 


A4A3C59 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28460 


0163-4832 


A4A5CSI 


0160-4832 


4 




CAPACITOR-FXD 


■ OIUF -f-lOX lOOVDC CER 


28480 


0160-4832 


A4A5C52 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C53 


0160-4832 


4 




CAPACITOR-FXD 


■OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C54 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5CS5 


0160-4832 


4 




CAPACITOR-FXD 


■OIUF +-1CX lOOVDC CER 


23480 


0160-4832 


A4A3C56 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C57 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A3C58 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF -f-lOX lOOVDC CER 


28480 


3160-4832 


A4A5C59 


0160-4832 


4 




CAPACITOR-FXD 


,01UF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C60 








NOT ASSIGNED 








A4A3C61 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF -t-lOX lOOVDC CER 


28480 


0160-4832 


A4A3C62 


0160-4832 


4 




CAPACITOR-FXD 


,01UF +-10X lOOVDC CER 


28480 


0160-4832 


A4A5C63 


0160-4832 


4 




CAPACITOR-FXD 


.OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4ASC64 


0180-2216 


6 


1 


CAPACITOR-FXD 


350UF+75-10X 16VDC AL 


56289 


30D357G016DH2 


A4A5CRI 


0122-0255 


7 


1 


DIODE-VVC 1N5144 22PF lOX C4/C60-MIN=3 . 2 


01281 


1NS144 


A4A5CR2 


1901-0040 


1 


5 


DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A4A3CR3 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A4A3CR4 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2N3 DO-35 


28480 


1901-0040 


A4A5CR3 


1901-1070 


9 


4 


DIODE-PIN llOV 


28480 


1901-1070 


A4A5CR6 


1901-1070 


9 




DIDDE-PIN llOV 


28480 


1901-1 070 


A4ASCR7 


1901-1070 


9 




DIODE-PIN llOV 


26480 


1901-1070 


A4A5CR8 


1901-1117 


5 


3 


DIODE-SWITCHING 30V 


28480 


1901-1117 


A4A5CR9 


1901-1117 


5 




DIODE-SWITCHING 30V 


28480 


1901-1117 


A4ASCRID 


1901-1117 




5 




DIODE-SWITCHING 30V 


28480 


1901-1117 
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I F-DISPLAY SECTION 



TABLE 2. A4A5, REPLACEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A5CR11 


19D1-107D 


H 




DIODE-PIN llOV 


28480 


1901-1070 


A4A5CR12 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A4A5CR13 


1901-0040 


1 




DIODE-SWITCHING 30V SOMA 2NS DO-35 


2848D 


1901-0040 


A4A5E1 


9170-0029 


3 


15 


CORE-SHIELDING BEAD 


28480 


9170-0029 


A4ASE2 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A5E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A5E4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4ASES 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-1029 


A4ASE6 


9170--0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A5E7 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A5E8 


9170-0029 


3 




CORE- SHIELDING BEAD 


28480 


9170-0029 


A4A5E9 
A4A5E1 0 


9170-0029 


3 




NOT ASSIGNED 
CORE-SHIELDING BEAD 


28480 


9170-0029 


A4a'sE11 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


917C-0029 


A4ASE12 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A5E13 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A5Et4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4ASE15 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A5E1S 


9170-0029 


3 




CORE-SHIELDING BEAD 


2B480 


9170-0029 


A4ASL1 


9140-0266 


7 


1 


INDUCTOR RF-CH-MLD 1.8UH 5X .166DX.385LC 


28480 


9140-0266 


A4A5L2 


9140-0158 


6 


1 


INDUCTOR RF-CH-MLD lUH lOZ .105DX.26LG 


28480 


9140-0158 


A4A5L3 


9100-1618 


1 


3 


INDUCTOR RF-CH-MLD 5 . 6UH lOZ 


20480 


9100-1610 


A4A5L4 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 1 OZ 


28480 


9100-1618 


A4A5L3 


9100-1624 


9 


6 


INDUCTOR RF-CH-MLD 30UH 5Z ,166DX.385LC 


28480 


9100-1624 


A4A5L6 


91 00-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH lOZ 


2848 D 


9100-1618 


A4A5L7- 

A4A5L9 

A4A5L10 


9100-1624 


9 




NOT ASSIGNED 

INDUCTOR RF-CH-MLD 30UH 5Z .166DX.3B5LG 


28480 


9100-1624 


A4A5L11 


9100-1624 


9 




INDUCTOR RF-CH-MLD 30UH SZ .166DX.385LG 


2848Q 


9100-1624 


A4ASL12 


9100-1624 


9 




INDUCTOR RF-CH-MLD 30UH 5Z .166DX.3B5LG 


28480 


9100-1624 


A4ASU13 


9100-1624 


9 




INDUCTOR RF-CH-MLD 30UH 5Z .166DX.385LG 


28480 


9100-1624 


A4A5L14 


9100-1624 


9 




INDUCTOR RF-CH-MLD 30UH 5Z .166DX.3B5LG 


28480 


9100-1624 


A4ASQ1 


1854-0345 


8 


3 


TRANSISTOR NPN 2N5179 SI TO 72 PD=200MW 


04713 


2NS179 


A4A5Q2 


1853-0015 


7 


3 


TRANSISTOR PNP SI PD=200MM FT=500MHZ 


28480 


1853-0015 


A4ASQ3 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=2C0MW 


04713 


2N5179 


A4A5Q4 


1853-0015 


7 




TRANSISTOR PNP SI PD=200MW FT=500MHZ 


28480 


1853-0015 


A4ASQ5 


1854-0345 


e 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MU 


04713 


2N5179 


A4A3Q6 


1853-0015 


7 




TRANSISTOR PNP SI PD=200MW FT=500MHZ 


28480 


1853-0015 


A4A5Q7 


1854-0404 


o 


1 


TRANSISTOR NPN SI TO-IB PD-360MW 


28480 


1854-0404 


A4ASQG 


1854-0019 


3 


6 


TRANSISTOR NPN SI TO-IB PD=360MU 


28480 


1854-0019 


A4A5Q9 


1853-0281 


9 


1 


TRANSISTOR PNP 2N2907A SI TO-IB PD=400MU 


04713 


2N2907A 


A4ASQ1 0 


1854-0019 


3 




TRANSISTOR NPN SI TO-IB PD=36DMW 


28480 


1854-0019 


A4A5Q11 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=»360MW 


28480 


1854-0019 


A4ASQ12 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1054-0019 


A4ASqi3 


1054-0019 


3 




TRANSISTOR NPN SI TO-IB PD=360MU 


2048D 


1854-0019 


A4A5Q14 


1854-0994 


3 


3 


TRANSISTOR NPN SI TO-72 PD=200MW 


28480 


1854-0994 


A4A5Q1S 


1054-0994 


3 




TRANSISTOR NPN SI TO-72 PD=200MW 


28480 


1054-0994 


A4A5Q16 


1854-0019 


3 




TRANSISTOR NPN SI TO-10 PD=360MW 


28480 


1054-0019 


A4ASQt7 


1054-0994 


3 




TRANSISTOR NPN SI TO-72 PD=200MW 


28480 


1854-0994 


A4A5R1 


0698-0084 


9 


4 


RESISTOR 2.15K IX , 125W F TC=O+~10O 


24546 


C4-1/B-T0-2151-F 


A4A5R2 


2100-3103 


6 


1 


RESISTOR-TRMR lOK tOX C SIDE-ADJ 17-TRN 


02111 


43P103 


A4ASR3 


0757-0440 


7 


1 


RESISTOR 7.5K IZ .125W F TC=0+-130 


24546 


C4-1/8-T0-7501-F 


A4ASR4 


0737-0458 


7 


1 


RESISTOR 51. IK IX .125W F TC=0+-160 


24546 


C4 -1/8-T0-5112-F 


A4A5RS 


0757-0288 


1 


1 


RESISTOR 9.09K IZ .125W F TC=0-t-100 


19701 


MF4C1/8-TO-9091-F 


A4A5R<> 


0757-0442 


9 


7 


RESISTOR IQK IZ ,125W F TC=0+-t00 


24546 


C4-1/0-TO-1OO2-F 


A4A5R7 


0757-0465 


6 


3 


RESISTOR lOOK IX .125W F TC=0+-100 


24546 


C4-1/0-TO-1OO3-F 


A4ASR8 


0757-0439 


4 


2 


RESISTOR 6.01K IZ .125W F TC-=0+-100 


24546 


C4- 1/8-TO -6811 -F 


A4A5R9 


0757-0439 


4 




RESISTOR 6.81K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-6811-F 


A4ASR10K 


0698-0083 


8 


3 


RESISTOR 1.96K IX ,125« F TC=0+-100 


24546 


C4-1/0-TO-1961-F 


A4A5Rlt 


0757-0421 


4 


1 


RESISTOR 825 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-825R-F 


A4A5R12 


0757-0442 


9 




RESISTOR lOK IX .125W F TC==0+-100 


24546 


C4-1/8-T0-1002-F 


A4A5R13 


0757-0465 


6 




RESISTOR lOOK IZ .125W F TC=0+-100 


24546 


C4-1/B-TO-1003-F 


A4A5R14 


0757-0442 


9 




RESISTOR ICK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A4A5R1S 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0«-100 


24546 


C4-1/B-T0-1002-F 


A4ASRia 


0757-0401 


0 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A4A5R17 


0757-0346 


2 




RESISTOR 10 IX .125W F TC»=0^-100 


24546 


C4-1/8-T0-1ORO-F 


A4A5R18 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4- 1/8-T0-316R-F 


A4ASR19 


0698-3437 


2 




RESISTOR 133 IX .125M F TC>»0-«-tOO 


24546 


C4-1/8-T0-133R-F 


A4A5R20 


0698-0003 


8 




RESISTOR 1.96K IX ,125U F TC=04-100 


24546 


C4- 1/8-T0-1961-F 


A4ASR21 


0698-3444 


1 




RESISTOR 316 IX .125M F TC=0«-100 


24546 


C4-1/B-T0-316R-F 


A4ASR22 


0737-0346 


2 




RESISTOR 10 IX .125W F TC=0»-100 


24546 


C4-1/8-TO-10R0-F 


A4A5R23 


0698-3437 


2 




RESISTOR 133 IX .125W F TC-»0+-100 


24546 


C4 -1/0-TO-133R-F 


A4A5R24 


0698-0083 


8 




RESISTOR 1.96K IX .125W F TC=0+-100 


24546 


C4- l/'8-T0-1961-F 


A4ASR2S 


0757-0279 


1 




RESISTOR 3.16K IX . 125U F TC=0+-100 


24546 


C4-1/8-T0-3161-F 



♦Indicates factory selected value 
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I F-DISPLAY SECTION 



TABLE 2. A4A5, REPUCEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4ASR26 


0757-0279 ' 


B 




RESISTOR 3.16K 1% .125U F TC«0+-100 


24546 


C4 --1/8-T0-3161-F 


A4ASR27 


0757-0290 


5 


3 


RESISTOR 6.19K IX .123W F TC=0+-100 


19701 


MF4C1/0-TO-6191-F 


A4ASR2B 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


A4ASR29 


0737-0276 


7 


3 


RESISTOR 61.9 IX .12SW F TC=0+-100 


24546 


C4-l/'8-T0-6192-F 


A4A3R30 


0698-3260 


9 


7 


RESISTOR 464K IX .125W F TC=0'+-tOO 


28480 


0698-3260 


A4A5R31 


0757-0280 


3 


10 


RESISTOR IK IX .123W F TC==0+-100 


24546 


C4-1/8-T0-1001-F 


A4ASR32 


2100-3036 


8 


3 


RESISTOR-TRMR 5K lOX C SIDE-ADJ 17-TRN 


02111 


43P502 


A4A5R33 


2100-3163 


8 


1 


RESISTOR-TRMR IM 20X C SIDE-ADJ 17-TRN 


02111 


43P105 


A4ASR34 


0757-0465 


6 




RESISTOR lOOK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1033-F 


A4ASR35 


0698-3132 


4 


1 


RESISTOR 261 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2610-F 


A4A5R36 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0-*-100 


24546 


C4-1/B-T0-1001-F 


A4A5R37 


0737-0276 


7 




RESISTOR 61.9 IX .125W F TC=0+~100 


24546 


C4-1/8-T0-6192-F 


A4ASR38 


0757-0401 


0 




RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-131-F 


A4ASR39 


0757-0290 


5 




RESISTOR 6.19K IX .125W F TC=0+-100 


19701 


MF4C1/0-TO-6191-F 


A4ASR40 


0698-3444 


1 




RESISTOR 316 IX .125U F TC=0+-100 


24546 


C4 -1/3-T0-316R-F 


A4A5R41 


0698-4037 


0 


2 


RESISTOR 46.4 IX .125U F TC=0+-100 


24346 


C4-1/8-T0-46R4-F 


A4ASR42 


0698-3260 


9 




RESISTOR 464K IX .125U F TC=0+-100 


284S0 


0698-3260 


A4ASR43 


0757-0280 


3 




RESISTOR IK IX .125M F TC=0+-100 


24546 


C4-1/8-T0-1O01-F 


A4A5R44 


2100-3056 


8 




RESISTOR-TRMR 5K 1 OX C SIDE-ADJ 17-TRN 


02111 


43P502 


A4ASR4S 


0757-0280 


3 




RESISTOR IK IX . 125W F TC=0+-100 


24546 


C4-l/a-TO-1001~F 


A4ASR46 


0757-0420 


3 


2 


RESISTOR 730 IX .125U F TC=0+-100 


24546 


C4 -1/0-TO-751-F 


A4A5R47 


0757-0276 


7 




RESISTOR 61.9 IX .12SW F TC=0+-100 


24546 


C4-l/0-Tfl-6192-F 


A4A5R48 


0698-4037 


0 




RESISTOR 46.4 IX .125W F TC=0+-100 


24546 


C4-1/0-TO-46R4-F 


A4ASR49 


0757-0290 


5 




RESISTOR 6.19K IX .125W F TC=0+-100 


19701 


MF4C1/0-TO-6191-F 


A4A5R5D 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


A4A5RS1 


2100-3161 ! 


6 


1 


RESISTOR-TRMR 20K 10X C SIDE-ADJ 17-TRN 


02111 


43P2Q3 


A4ASR32 


0678-3260 


9 




RESISTOR 464K IX .125W F TC=0+-100 


28480 


0698-3260 


A4A5R33 


0757-0280 


3 




RESISTOR IK IX .125W F TC=Q+-100 


24546 


C4- l/B-TO-lQOl-F 


A4A5R54 


2100-3056 


8 




RESISTOR-TRMR 5K 1 OX C SIDE-ADJ 17-TRN 


02111 


43P502 


A4ASR3S 


0757-0420 


3 




RESISTOR 750 IX .125W F TC=0+-100 


24546 


C4-1/0-TO-751-F 


A4A9R56 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0-t-100 


24546 


C4-1/B-T0-1001-F 


A4ASRS7 








NOT ASSIGNED 






A4A5R38 








NOT ASSIGNED 






A4ASR59 


0690-0084 


9 




RESISTOR 2.15K IX . 125U F TC=0+-100 


24546 


C4-1/0-TO- 2151-F 


A4ASR60 


0698-3260 


9 




RESISTOR 464K IX .125U F TC=0+-100 


28430 


0698-3260 


A4ASR61 


0757-0403 


2 


1 


RESISTOR 121 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-121R-F 


A4ASR62tt 


0690-3151 


7 


1 


RESISTOR 2.87K IX .125H F TC=0+-100 


24546 


C4-1/8-T0-2B71-F 


A4A3R63 


0757-0398 


4 


1 


RESISTOR 75 IX .125U F TC=0+-100 


24546 


C4 1/8-T0-75RQ-F 


A4ASR64 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/B-TO-1001-F 


A4A5R63 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/G-T0-10G2-F 


A4A5R66 


0757-0442 


9 




RESISTOR lOK IX .125W F TC*0+-100 


24546 


C4-1/8-TO-1032-F 


A4A5R&7 


0678-0084 


9 




RESISTOR 2.15K IX .125U F TC=0+-100 


24546 


C4--1/D-T0-2151-F 


A4A3R68 


0698-3260 


9 




RESISTOR 464K IX .125W F lC=O+~t00 


28480 


0698-3260 


A4A3R69 1 


0757-0395 


1 




RESISTOR 56.2 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-56R2-F 


A4ASR70 


0757-0419 


0 




RESISTOR 681 IX .125U F TC=<0+-100 


24546 


C4 -1/8-T0-681R-F 


A4ASR71 


0737-0401 


0 




RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1O1-F 


A4A5R72- 














A4A5R79 








NOT ASSIGNED 






A4ASR80 


0757 -0280 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4-1/B-T0-1001-F 


A4A5R81 








NOT ASSIGNED 






A4A3RS2 








NOT ASSIGNED 






A4A3R83 


0698-0084 


9 




RESISTOR 2.15K IX .125U F TC=»0+-100 


24546 


C4-1/B-T0-2151-F 


A4A3R84 


0698-3260 


9 




RESISTOR 464K IX .125M F TC»0+-100 


284B0 


0698-3260 


A4ASR85 


0698-3433 


o 




RESISTOR 38.3 IX . 125W F TC=0+-100 


24546 


C4-1/8-T0-38R3-F 


A4ASR86* 


0698-3447 


4 


1 


RESISTOR 422 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-422R-F 


A4A5R87 


0698-3438 


3 


1 


RESISTOR 147 IX .125W F TC=0+-100 


24546 


C4- 1/8-T0-147R-F 


A4A5R88 


0757-0317 


7 


1 


RESISTOR 1.33K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1331-F 


A4A5R89 


0757-0200 


3 




RESISTOR IK IX .125W F TC=0+-100 


24346 


C4- 1/B-TO-lOOl-F 


A4A5R90 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/8-TO-10D2-F 


A4ASR91 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4 -1/8-TO-lOOl-F 


A4A5R92 


0698-3260 


9 




RESISTOR 464K IX .125W F TC«0+-100 


28480 


0698-3260 


A4A5R93 


0698-3435 


0 




RESISTOR 38.3 IX .125M F TC=0+-100 


24546 


C4- 1/8-T0-38R3-F 


A4A5R94 








NOT ASSIGNED 






A4A5R95 








NOT ASSIGNED 






A4A5R96 


0757-0401 


0 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-131-F 


A4ASR97 


0757-0346 


B 




RESISTOR 10 IX .12SW F TC=0+-100 


24546 


C4-1/0-TO-1ORO-F 


A4ASTPt 


1251-0600 


II 


3 


CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC -SZ SQ 


28480 


1251-0600 


A4A3TP2 


1231-0600 






CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A4A5TP3 


1251-0600 


H 




CONNECTOR-SGL CONT PIN 1 . 1 4 • MM- BSC-3Z SQ 


£8480 


1251-0600 


A4A3U1 


1826-1058 


3 


1 


IC OP AMP GP 8-TO-99 PKG 


28480 


1826-1058 


A4A3VR1 


1902-3104 


6 


1 


DICDE-ZNR 5.62V SX DO-35 PD=.4W 


28480 


1902-3104 


A4A3Y1 


0410-1489 


2 


■1 


XTAL 18.4 MHZ 


28480 


0410-1489 








■ 


MISCELLANEOUS PARTS 








6960-0016 






PLUG-HOLE TR-HD FOR .125-D-HOLE NYL 


£8480 


6960-0016 




85662-20148 


El 




COVER STEP GAIN 


284B0 


85662-20148 




86701-40001 


□ 




EXTRACTOR PC 


28480 


86701-40001 



*Indicates factory selected value 
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FIGURE 10. A4A5 STEP GAIN, COMPONENT LOCATIONS 
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I F-DISPLAY SECTION 



A4A6A1 UP CONVERTER, CIRCUIT DESCRIPTION 



For narrow (<1 kHz) bandwidths, A4A6A1 Up Converter Assembly converts the 3 MHz IF signal from A4A7 
3 MHz Filter to a 21 .4 MHz IF signal and sends it to A4A5 Step Gain. For wide ( > 3 kHz) bandwidths, the 21.4 
MHz from A4A6A2 Down Converter is amplified and sent to A4A5. 

Variable Gain Amplifier (A) 

The Variable Gain Amplifier has about 6 dB of gain to compensate for the loss incurred by the 50-Ohm Driver 
in A4A6A2, which converts the 21 .4 MHz IF signal into a 5012 system. 

21.4 MHz IF Switch (B) 

For wide ( > 3 kHz) bandwidths, the SWITCH line goes to + 15V, which turns Q6 off. This forward biases CR3 
(the current is sunk through the LO Driver and Buffer Amplifier) and reverse biases CR2, allowing the 21.4 
MHz IF signal to pass through CR3 and then to A4A5. 

For narrow (<1 kHz) bandwidths, the SWITCH line goes to IV, turning Q6 on. The collector of Q6 goes to 
about + 15V, which turns the LO Driver on, forward biases CR2, and reverse biases CR3, breaking the path 
from the Variable Gain Amplifier. 

LO Driver and Buffer Amplifier (C) 

This circuit is only on for bandwidths <1 kHz. It consists of an emitter follower (Q7) driving a common base 
stage (Q8) which in turn drives a common emitter stage (Q9). The voltages and signal levels are indicated on the 
schematic. 

Mixer (D) 

The Mixer is double balanced and has about 6 dB conversion loss. It mixes the 3 MHz IF signal from A4A7 with 
the 18.4 MHz LO signal from the LO Driver and Buffer Amplifier to produce a 21.4 MHz signal through the 
21 .4 MHz Bandpass Amplifier to A4A5. 

21.4 MHz Bandpass Amplifier (E) 

This is a common emitter amplifier with about 7 dB of gain. It is preceded by a wide (BW ~ 5 MHz) bandpass 
filter (R61, C32, and L2) and followed by a narrow (BW ~ 10 kHz) bandpass (Tl, Yl, L8, and R60). The wide 
filter attenuates harmonics of the 18.4 MHz LO, and the narrow filter attenuates the fundamental of the 18.4 
MHz LO. 18.4 MHz NULL adjustment C31 compensates for the case capacitance of the crystal. The crystal Yl 
and inverting transformer Tl are driven by an emitter follower Q4. The output emitter follower is turned on 
and off by the SWITCH Une. 
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A4A6A2 DOWN CONVERTER, CIRCUIT DESCRIPTION 



For resolution bandwidths <1 kHz, A4A6A2 Down Converter converts the 21.4 MHz IF signal from A20 
Third Converter down to a 3 MHz IF signal. For resolution bandwidths >3 kHz, the 21.4 MHz is not con- 
verted but is sent through A4A6A1 Up Converter to A4A5 Step Gain. 

Switch (C) and 50-Ohm Driver (A) 

For bandwidths > 3 kHz, the SWITCH line is + 15V and Q7 is off. R38 in the LO Driver and Buffer Amplifier 
pulls the collector of Q7 to less than OV. This forwsu'd biases CR3 and reverse biases CR5, passing the 21.4 MHz 
IF signal to the 50 Ohm Driver, where it is converted to a 50Q system (6 dB loss) and sent to A4A6A1 . 

For bandwidths < 1 kHz, the SWITCH line is OV, turning Q7 on. The collector Q7 goes to almost -i- 15V, which 
turns CR5 on (shorting any signal that might pass through CR3) and CR3 off. Q7 also turns the LO on. 

LO Driver and Buffer Ampiifier (B) 

This circuit is only on for bandwidths <1 kHz. It consists of an emitter follower Q6 driving a common base 
stage Q5 which in turn drives a common emitter stage Q2. The proper bias voltages and signal levels are shown 
on the schematic. 

Mixer and Driver (D) 

Q1 is an emitter follower driving a step-down transformer. The turns ratio is about 4Yi to 1, which yields a 12 
dB loss and drives the Mixer from a low impedance. The Mixer has an additional 5 dB loss. 

3 MHz Bandpass Ampiifier (E) 

This amplifier compensates for the losses of the transformer T1 and the mixer Ul. The filter at the output, 
consisting of L5, C22, and R52, has less than 1 dB of loss at 3 MHz. 
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I F-DISPLAY SECTION 



A4A6 DOWN/UP CONVERTER, TROUBLESHOOTING 



If the resolution bandwidths less than 3 kHz are not working properly, the fault is most likely on the Down/Up 
Converter or the 3 MHz Bandwidth Filter boards. 

If only noise is displayed, check the voltage on the SWITCH control lines. If the SWITCH line is working, the 
18.4 MHz LO signal levels should be tested. The 18.4 MHz Oscillator is located on the A4A5 Step Gain board. 

A4A6A2R33* may have to be changed if mixer A4A6A2U1 is replaced. Refer to the Performance Tests and 
Adjustments manual for the correct procedure for selecting this value. 

Note that the SWITCH control line voltage is different on the A4A6A1 Up Converter board. This is due to a 
lOOfi resistor, R4, on the A4A10 IF Video Motherboard. 
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TABLE 1. A4A6, REPLACEABLE PARTS (1 OF 4) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A6 


8S662-60018 


0 


1 


DOUN/UP CONVERTER ASSEMBLY 


28400 


85662-60018 


A4A6J1 


1250-0690 


6 


2 


CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


28480 


1250- 0690 


A4A6J2 


1250-0690 


6 




CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


284B0 


1250-0690 










MISCELLANEOUS PASTS 








86701-40001 


9 


1 


EXTRACTOR, PC BOARD 


28480 


86701-40001 




85662-20039 


1 


1 


COVER CONVERTER ASSEMBLY 


28480 


85662-20039 


A4A6A1 


85662-60006 


6 


1 


BOARD ASSEMBLY, UP CONVERTER (P/0 A4A6) 


28480 


85662-60006 


A4A6A1C1- 














A4A6A1C3 








NOT ASSIGNED 






A4A6>A1C4 


0160-4084 


8 


2 


CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A4A6A1C5 


0160-2055 


9 


16 


CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A4A6A1C6- 














A4A6A1C8 








NOT ASSIGNED 






A4A6A1C9 


0160-4084 


8 




CAPACITOR-FXD . lUF +-20X SOVDC CER 


28480 


0160-4084 


A4A6A1C10 








NOT ASSIGNED 






A4A6A1C11 


0160-2055 


9 




CAPACITOR-FXD .OIUF +B0-20X lOOVDC CER 


28430 


0165-2055 


A4A6A1C1S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C13 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C14 








NOT ASSIGNED 






A4A6A1C15 








NOT ASSIGNED 






A4AtAtC16 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28400 


0160-2055 


A4AbAlC17 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C18 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28400 


0160-2055 


A4A6A1C19 


0160-2055 


9 




CAPACITOR-FXD .OIUF ^80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


23400 


0160-2055 


A4A6A1C21 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2355 


A4A6A1C22 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C24 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C25 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C26 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A1C27 


0160-2244 


8 


1 


CAPACITOR-FXD 3PF +-.25PF 500VDC CER 


28480 


0160-2244 


A4A6A1C28 








NOT ASSIGNED 






A4A6A1C2? 








NOT ASSIGNED 






A4A6A1C30 


0160-2055 






CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2053 


A4A6A1C31 


0121-0453 




1 


CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 


74970 


187-0303-125 


A4A6A1C32 


0140-0199 




1 


CAPACITOR-FXD 240PF +-5X 300VDC MICA 


72136 


DM1SF241JQ300WV1CR 


A4A6A1CR1 








NOT ASSIGNED 






A4A6A1CR2 


1901-0047 


El 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A6A1CR3 


1901-0047 


8 




DIODE-SWITCHING 2DV 7SMA IONS 


28480 


1901-0047 


A4A6AtCR4 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A6A1E1 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A6A1E2 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


917C-0029 


A4A6A1E3 


9170-0029 


3 




CORE -SHIELDING BEAD 


28480 


9170-0029 


A4A6A1E4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A6A1ES 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A6A1E6 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A6A1E7 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9173-0029 


A4A6A1L1 


9140-0112 


2 




INDUCTOR RF-CH-MLD 4.7UH 10% 


2S4B0 


9140-0112 


A4A6A1L2 


l^ 


4 


1 


INDUCTOR RF-CH-MLD 220NH 20% 


2 8480 


9100-1611 


A4A6A1L3 








NOT ASSIGNED 






A4A6A1L4 


9100-1624 


9 


1 


INDUCTOR RF-CH-MLD 30UH 5% .166DX.385LG 


28480 


91 00-1624 


A4A6A1LS 


9100-1620 


5 


1 


INDUCTOR RF-CH-MLD 15UH 10% .166DX.385LG 


28480 


9100-1620 


A4A6A1L6 








NOT ASSIGNED 






A4A6A1L7 


9140-0112 


2 




INDUCTOR RF-CH-MLD 4.7UH 10% 


2S4B0 


9140-0112 


A4A6A1L8 


9100-1618 


1 


1 


INDUCTOR RF-CH-MLD 5 . 6UH 10% 


28480 


9100-1618 


A4A6AU)1 


1854-0019 


3 


5 


TRANSISTOR NPN SI TO-IB PD=360MU 


28480 


1854-0019 


A4A6A1Q2 


1853-0007 


7 


2 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N32S1 


A4A6A1Q3 


1854-0345 


8 


1 


TRANSISTOR NPN 2N5179 SI TD-72 PD=200MW 


04713 


2N5179 


A4A6A1Q4 


1854-0019 


3 




TRANSISTOR NPN 31 TO-18 PD=360MW 


28480 


1854-0019 


A4A6A1QS 


1854-0247 


9 


1 


TRANSISTOR NPN SI TO-39^ PD=1U FT=800MHZ 


28480 


1854 0247 


A4A6A1Q<> 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A4A6AU|7 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


2Q4BD 


1854-0019 


A4A6A1Q8 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A4A6A1Q9 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A4A6A1R1 


0757-0401 


0 


2 


RESISTOR 100 1% .125W F TC=0+-100 


24546 


C4-1/B-TO-101-F 


A4A6A1R2 








NOT ASSIGNED 






A4A6A1R3 








NOT ASSIGNED 






A4A6A1R4 


0757-1094 


9 


1 


RESISTOR 1.47K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-1471-F 


A4A6A1RS 


0757-0465 


6 


2 


RESISTOR lOOK 1% .125W F TC=0+-100 


24546 


C4-1/8-TO-1003-F 
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TABLE 1 . A4A6, REPUCEABLE PARTS {2 OF 4) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A6A1R6 


0757-0438 


3 


1 


RESISTOR 5.11K U , 125U F TC=0+-100 


24546 


C4-1/B-T0-5111-F 


A4A6A1R7 

A4A6A1RQ 

A4A6A1R9 


0690-3442 


9 


1 


KOT ASSIGNED 
NOT ASSIGNED 

RESISTOR 237 U .125U F TC=0+-t0O 


24546 


C4-1/8-T0-237R-F 


A4A6A1R10 


0757-0400 


9 




RESISTOR 90.9 IX .12SM F TC=0+-100 


24546 


C4-1/8-T0-93R9-F 


A4A6A1R11 

A4A6A1R12 


0757-0279 


1 




NOT ASSIGNED 

RESISTOR 3.16K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-3161-F 


A4A6A1R13 


0757-0279 


0 




RESISTOR 3.16K IX .125W F TC=0+~100 


24546 


C4- 1/8-T0-3161-F 


A4A6A1R14 


0757-0465 


6 




RESISTOR lOOK IX .125W F TC=0+-100 


24546 


C4-1/B-T0 -1003-F 


A4A6A1R1S 


0757-0280 


3 




RESISTOR IK IX .125U F TC=»0+-100 


24546 


C4-1/8-TO-1001-F 


A4A6A1R16 


0757-0317 


7 


1 


RESISTOR 1.33K IX .125W F TC=0+-100 


24546 


C4 -1/8-T0-1331-F 


A4A6A1R17 


0757-0442 


9 


5 


RESISTOR lOK IX .125« F TC*=0+-100 


24546 


C4-1/B-TO-1002-F 


A4A6A1R18 


0757-0442 


9 




RESISTOR lOK IX .125W F TC*0+-100 


24546 


C4-1/B-T0-1002-F 


A4A6A1R19 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/B-T0-1001-F 


A4A6A1R20 


0757-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A4A6A1R21 


0757-0180 


2 


2 


RESISTOR 31.6 IX . 125U F TC=0+-100 


28480 


0757-0180 


A4A6A1R22 


0757-0100 


2 




RESISTOR 31.6 IX .125W F TC-0+-100 


284B0 


0757-0180 


A4A6A1R23 


0757-0346 


2 


2 


RESISTOR 10 IX .123U F TC=»0+-100 


24546 


C4- 1/8-TO-lORO-F 


A4A6A1R24 


0757-0416 


7 


2 


RESISTOR 511 IX .125W F TC=0+-130 


24546 


C4-1/B-T0-511R-F 


A4A6A1R2S 


0757-0280 


3 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A4A6A1R26 


0757-0394 


0 


1 


RESISTOR 51.1 IX .125W F TC=0*-100 


24546 


C4-1/8-T0-31R1-F 


A4A6A1R27 


0757-0439 


4 


1 


RESISTOR 6.81K IX . 125W F TC=0+-100 


24546 


C4-1/8-T0- 6Q11-F 


A4A6A1R28 


0757-0442 


9 




RESISTOR lOK IX .123U F TC=0+-1D0 


24546 


C4-1/8-TO-1002-F 


A4A6A1R29 


2100-3154 


7 


1 


RESISTOR-TRMR IK lOX C SIDE-ADJ 17-TRN 


02111 


43P102 


A4A6A1R30 


0698-3439 


4 


1 


RESISTOR 178 IX .125U F TC“0+-100 


24546 


C4“l/8-TO~170R-F 


A4A6A1R31 

A4A6A1R32 


0757-0419 


0 


1 


NOT ASSIGNED 

RESISTOR 681 IX .125W F TC=0+-100 


24546 


C4 -l/e-T0-681R -F 


A4A6A1R33 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-10R0-F 


A4A6A1R34 


0757-0442 


9 




RESISTOR lOK IX .12SW F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A4A6A1R3S 


0698-3444 


1 


1 


RESISTOR 316 IX .125y F TC«0+-100 


24546 


C4-1/8-T0-316R-F 


A4A6A1RS0 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1032-F 


A4A6A1R51 


0757-0447 


4 


1 


RESISTOR 16. 2K IX . 125« F TC=0+-100 


24546 


C4- 1/8-T0-1622-F 


A4A6A1R52- 

A4A6A1RS9 

A4A&A1R60 


0757-0416 


7 




NOT ASSIGNED 

RESISTOR 511 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


A4A6A1R61 


0757-0401 


0 




RESISTOR 100 IX .125U F TC^O+'ICO 


24546 


C4-1/8-T0-101-F 


A4A6A1T1 


85662-80002 


4 


1 


COIL ASSY X-FER 


28480 


85662-80002 


A4A(iAlTP2 


1251-0600 


0 




C0NNECT0R-3GL CONT PIN 1 . 14 HM-BSC-SZ SO 


28480 


1251-0600 


A4A6A1TP3 


1251-0600 


0 




CONNECTOR-SCL CONT PIN 1 . 14-MH-BBC-S2 SQ 


28480 


1251-0600 


A4A6A1U1 


0955-0084 


5 




MIXER DDL BAL S BARR DIODE | P=2O0MU MAX 


2G480 


0953-0004 


A4A6A1Y1 


6960-0016 




1 


CRYSTAL, 21.4 MHZ, SET OF SIX INCLUDES 
A4A4Y1-3, A4A6A1Y1 AND A4A8Y1-2 

MISCELLANEOUS PARTS 

PLUG-HOLE TR-HD FOR .125-D-HOLE NYL 


28480 


6960-0016 
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TABLE 1. A4A6, REPLACEABLE PARTS (3 OF 4) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 1 


Description 


Mfr 

Code 


Mfr Part Number 


A4A6A2 


85662-60005 


5 


1 


BOARD ASSEHBLY, DOUN CONVERTER (P/0 A4A6) 


28480 


85662-60005 


A4A6A2Ct 








NOT ASSIGNED 






A4A6A2C2 


0160-2055 


9 


18 


CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C3 








NOT ASSIGNED 






A4A6A2C4 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A&A2CS 








NOT ASSIGNED 






A4A&A2C6 








NOT ASSIGNED 






A4A6A2C7 


0160-2055 


9 




CAPACITOR-FXD ,0tUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A&A2C8 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C9 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C10 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C1 t 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C12 


0160-2055 


9 




CAPACITOR-FXD , OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C13 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C14 


0140-0196 


3 


1 


CAPACITOR-FXD 150PF +-5% 300VDC MICA 


72136 


DM1SF151J0300WV1CR 


A4A6A2C15 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C16 


0160 ^055 


9 




CAPACITOR-FXD .OIUF »80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C17 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C18 


0160-4084 


8 


2 


CAPACITOR-FXD ,1UF +-20% 50VDC CER 


28480 


0160-4084 


A4A6A2Ct9 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20X 50VDC CER 


28480 


0160-4084 


A4A6A2C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A&A2C21 


0160-2207 


3 


1 


CAPACITOR-FXD 300PF +-5% 300VDC MICA 


20480 


0160-2207 


A4A6A2C22 


0140-0193 


0 


1 


CAPACITOR-FXD 82PF +-5% 300VDC MICA 


72136 


DM15E820J0300WV1CR 


A4A6A2C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C24 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C25 








NOT ASSIGNED 






A4A6A2C26 








NOT ASSIGNED 






A4A6A2C27 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C28 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0163-2055 


A4A6A2C29 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A6A2C30 


0140-0210 


2 


1 


CAPACITOR-FXD 270PF +-5% 300VDC MICA 


72136 


DH1SF271J0303WV1CR 


A4A6A2CR1 


1901-0040 


1 


1 


DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A4A6A2CR2 








NOT ASSIGNED 






A4A6A2CR3 


1901-0047 


8 


2 


DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A6A2CR4 








NOT ASSIGNED 






A4A6A2CRS 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A6A2E1 


9170-0029 




4 


CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A6A2E2 


9170-0029 






CORE-SHIELDING BEAD 


28460 


9170-0029 


A4A6A2E3 


9170-0029 






CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A6A2E4 


9170-0029 






CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A6A2L1 


9140-0111 


1 


1 


INDUCTOR RF-CH-MLD 3.3UH 10% 


28480 


9140-0111 


A4A6A2L2 








NOT ASSIGNED 






A4A6A2L3 








NOT ASSIGNED 






A4A6A2L4 


9140-0112 


Q 


3 


INDUCTOR RF-CH-MLD 4.7UH 10% 


28480 


9140-0112 


A4A6A2LS 


9100-1625 


D 


1 


INDUCTOR RF-CH-MLD 33UH 5% .166DX.305LC 


28480 


9100-1625 


A4A6A2L6 








NOT ASSIGNED 






A4A6A2L7 








NOT ASSIGNED 






A4A6A2LB 


9140-0112 


2 




INDUCTOR RF-CH-MLD 4 . 7UH 10% 


28480 


9140-0112 


A4A6A2L9 


9140-0112 


2 




INDUCTOR RF-CH-MLD 4.7UH 10% 


28480 


9140-0112 


A4A6A2L1 D 


9140-0114 


D 


1 


INDUCTOR RF-CH-MLD lOUH 10% .166DX.385LG 


28480 


9140-0114 


A4A6A2L11 


9100-1611 


II 


1 


INDUCTOR RF-CH-MLD 220NH 20% 


28480 


9100-1611 


A4A6A2L12 


9100-2232 


B 




INDUCTOR RF-CH-MLD 560NH 10% 


28480 


9100-2232 


A4A6A2Q1 


1854-0019 


B 




TRANSISTOR NPN SI TO-IB PD^-SSOMU 


28480 


1854-0019 


A4A6A2Q2 


1853-0034 


n 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 


A4A6A2Q3 


1854-0019 


3 




TRANSISTOR NPN SI TO-IB PDo360MW 


; 28480 


1854-0019 


A4A6A2Q4 


1854-0345 


8 


1 


TRANSISTOR NPN 2N5179 SI TD-72 PD=»2C0MW 


! 04713 


2N5179 


A4A6A2QS 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A4A6A2Q6 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PDa360MW 


20480 


1854-0019 


A4A6A2Q7 


1853-0007 


H 


1 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N32S1 


A4AbA2Q8 


1853-0034 


Q 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 


A4A6A2R1 








NOT ASSIGNED 






A4A6A2R2 








NOT ASSIGNED 






A4A6A2R3 








NOT ASSIGNED 






A4A6A2R4 


0698-0083 


8 




RESISTOR 1.96K 1% .125W F TC=0+-100 


24546 


C4-1/0-TO-1961-F 


A4A6A2R5- 














A4A6A2R10 








NOT ASSIGNED 






A4A6A2R11 


0757-0346 


2 




RESISTOR 10 1% .125W F TC*0+-100 


24546 


C4-1/8-T0-10R0-F 


A4A6A2R12 


0757-0279 






RESISTOR 3.16K 1% .125W F TC“0+~100 


24546 


C4 1/8-T0-3161-F 


A4A6A2R13 


0757-0279 


11 




RESISTOR 3.16K 1% .125M F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A4A6A2R14 


0757-0394 


n 




RESISTOR 51.1 1% .12SW F TC“0+-100 


24546 


C4-1/0-TO-51R1 -F 


A4A6A2R1S 


0757-0465 


u 




RESISTOR tODK 1% .12SW F TC»0+-I00 


24546 


C4-1/8-T0 -1003-F 



A4A6 9 




















I F-DISPLAY SECTION 



TABLE 1 . A4A6, REPLACEABLE PARTS (4 OF 4) 



Reference 

Designation 



A4A6A2R16 

A4A6ASR17 

A4A6A2R18 

A4A6A2R19 

A4A6A2R20 

A4A6A2R2t 

A4A6A2R22 

A4A&A2R23 

A4A6A2R24 

A4A6A2R2S 

A4A6A2R26 

A4A6A2R27 

A4A6A2R2D 

A4A&A2R29 

A4A6A2R3D 

A4A6A2R31 

A4A6A2R32 

A4A6A2R33K 

A4A6A2R34 

A4A6A2R35 

A4A6A2R36 

A4A6A2R37 

A4A6A2R3B 

A4A6A2R39 

A4A6A2R40 

A4A6A2R41 

A4A6A2R42 

A4A6A2R43- 

A4A6A2R49 

A4A6A2R50 

A4A6A2R51 

A4A6A2RS2 



A4A6A2TP1 

A4A6A2TP2 

A4AfcA2TP3 

A4A6A2TP4 



HP Part 
Number 



0757-0442 

0757-0394 

0757-0442 

0757-0418 

0698-0084 



0757-0442 

0757-0279 

0757-0346 

0698-0084 

0757-0394 

0698-0082 

0757-0180 

0698-0082 

0757-0279 

0757-0401 

0698-3447 

0757-0395 



0757-0433 

0757-0279 

0757-0442 

0757-0394 

0757-0418 



85662-80001 

1251-0600 

1251-0600 

1251-0600 

1251-0600 




Description 




Mfr Part Number 






RESISTOR lOK IX .125W F TC-0+-100 
RESISTOR 51,1 IX .125W F TC=0+-100 
RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR 619 IX .125W F TC=0+-100 
RESISTOR 2.15K IX .125W F TC=0+-100 

NOT ASSIGNED 

RESISTOR lOK IX .125W F TC=0+-100 
RESISTOR 3.16K IX .125U F TC=0+-100 
RESISTOR 10 IX .125U F TC«=0+-100 
RESISTOR 2.15K IX .125U F TC=0+-100 

RESISTOR 51.1 IX ,125W F TC=0^-100 
RESISTOR 464 IX .125W F TC=0+-100 
RESISTOR 31.6 IX .125M F TC=0+-100 
RESISTOR 464 IX .125U F TC‘=0+-10 0 
RESISTOR 3.16K IX .125W F TC=0+-100 

RESISTOR 100 IX .125W F TC=0+-100 
RESISTOR 422 IX .125W F TC=0+-100 
RESISTOR 56.2 IX .125W F TC=0+-100 
NOT ASSIGNED 

RESISTOR 10 IX .125W F TC=0+-100 

NOT ASSIGNED 
NOT ASSIGNED 

RESISTOR 5.11K IX .125W F TC=0+-100 
RESISTOR 3.16K IX .125M F TC=0+-100 
RESISTOR lOK IX .125U F TC=0+-100 

RESISTOR 51.1 IX ,125U F TC-=04-10C 
RESISTOR 619 IX .125M F TC=0-*-100 

NOT ASSIGNED 

RESISTOR 10 IX .125W F TC=0+-100 
NOT ASSIGNED 

RESISTOR IK IX .125W F TC=0*-100 
COIL AY XFhR 

CONNECTOR-SGL CONT PIN 1 . 1 4- HH-BSC -SZ SQ 
CONNECTOR-SGL CONT PIN 1 , 14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MH-&SC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14--MM-BSC-SZ SQ 

MIXER DBL BAL S BARR DIODE) P=200MW MAX 

DIODE-ZNR 6.19V 5X DO-35' PD=.4W 

MISCELLANEOUS PARTS 



C4-1/8-TD-1002-F 
C4 -1/8-T0-51R1-F 
C4-1/3-T0-1002-F 
C4-1/8-T0-619R-F 
C4-1/B-T0 -2151-F 



C4-1/B-T0 -10D2-F 
C4- 1/8-T0-3161-F 
C4 -I/B-TO-IORO-F 
C4-1/8-T0-2151 -F 

C4 -1/8-T0-51R1 -F 

C4-*l/8-T0-4640-F 

0757-0180 

C4"l/e-TO“4640-F 

C4-1/8-T0-3161-F 

C4-1/B-T0-101-F 
C4-1/B-T0-422R-F 
C4- 1/8-T0-56R2-F 

C4-1/8-T0-10R0-F 



C4-1/8-T0-5111-F 
C4- l/'8-T0-3161-F 
C4 -1/8-TO-1002-F 

C4-1/B-T0-51R1-F 

C4--1/8-T0-619R-F 



C4-1/8-TO-10R0 F 



C4-1/B-TO-1031-F 

85662-80001 

1251-0600 

1251-0600 

1251-0600 

1251-0600 



PLUG-HOLE TR-HD FOR .125-D-HOLE NYL 
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FIGURE 2. A4A6 DOWN/UP CONVERTER, ASSEMBLY AND COMPONENT LOCATIONS 
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FIGURE 3. A4A6A2 DOWN CONVERTER, COMPONENT LOCATIONS 
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FIGURE 4. A4A6A1 UP CONVERTER, COMPONENT LOCATIONS 



A4A6 15/16 




















A4A7 3 MHz Bandwjilth Filter 




IF-DISPLAY SECTION 



A4A7 3 MHz BANDWIDTH FILTER, CIRCUIT DESCRIPTION 



A4A7 3 MHz Filter is a variable bandwidth filter centered at 3 MHz. The bandwidths are controlled from 10 Hz 
to 300 Hz in a 1 , 3, 10 sequence by lines that have the same name as the bandwidth they activate. When none of 
the lines is activated, the filter has a 1 kHz bandwidth. 

The filter has five poles which are almost identical. Only one is described in detail. Each pole has a negative 
output impedance to compensate for the series resistance of the crystal, but it is adjustable in only two poles. 

4th Pole (D) 

The basis of the buffer amplifier is a complementary feedback pair including Q9 and QIO (see Figure 1). 




-15V 

SUPPLY 



FIGURE 1. COMPLEMENTARY FEEDBACK PAIR, SIMPLIFIED SCHEMATIC 



The bias current through QIO is 0.7V/162Q ~ 4 mA, and the total current through QIO plus Q9 is set by Rp to be 
about 20 mA. The source voltage of QIO should always be higher than the gate voltage. 

The circuit as shown in Figure 1 has no gain. R39, R36, and C26 are added (see schematic) so this stage has a 
gain of: 



G = 1 -F s=ldB 

R36 



Rp is replaced by a 20 mA current sink (see Figure 2). 
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\\R.A2 

//< \/oo 



-tsy 

SUPPLY" 



FIGURE 2. COMPLEMENTARY PAIR WITH CURRENT SINK 



The description to this point is sufficient to understand how the circuit is biased. The 3 MHz operation is 
described in the following paragraphs . 

Potentiometer R41 is added and the signal from the collector of Q9 is fed into the base of Q7 by C28 (see Figure 

3). 




FIGURES. BUFFER AMPLIFIER WITH NEGATIVE OUTPUT IMPEDANCE 



The circuit still operates the same because there is no load on the emitter of Q7 and hence no collector current 
(Remember, this is 3 MHz AC operation). If a load (Y4) is added to the emitter of Q7, collector current is 
developed and this current is fed back into the complementary pair Q9, QIO. The sense of this current is such 
that the feedback is positive. The more load, the more positive feedback is developed. The more positive 
feedback, the more gain the amplifier has. This implies negative output impedance. The magnitude of the 
negative output impedance is the resistance to which R41 is set. 

Now the circuit can be completed. 
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Q8 and the SYM cap (Figure 4) are added to cancel the effect of the case (parallel) capacitance of the crystal. 

• R94, R96 and other resistors are switched in to change bandwidths. C31 and C62 (not shown) are in series with 

the crystal to tune the center frequency to precisely 3 MHz. The negative output impedances of the amplifier is 
set to compensate for the series resistance of the crystal so that as different bandwidths are selected, the 
amplitude (overall gain) does not change. If the relative gain of the filter assembly is too low in the 10 Hz BW, 
and cannot be corrected by R41 and R30, three common problems are: 

• All five crystals are not tuned close enough to the same center frequency. 



• The series resistance of one or more of the crystals is too high. 

• The output impedance of one or more of the buffer amplifiers is not negative enough. 





FIGURE 4. FOURTH POLE, EQUIVALENT CIRCUIT 
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TABLE 1 . A4A7, REPLACEABLE PARTS (1 OF 4) 




A4A7C1 

A4A7C2 

A4A7C3 

A4A7C4 

A4A7C5» 

A4A7C6 

A4A7C7 

A4A7CB 

A4A7C9 

A4A7C10 



OliO-2035 

0160-225^ 

01&0-4&U 

0121-0446 

0121-0105 

0160-2053 

0160-2055 

0160-2055 



Description 



BOARD ASSEHBLY, 3«HZ BANDWIDTH FILTER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 
CAPACITOR-FXD 24PF +-5X 500VDC CER 0+-30 
CAPACITOR-FXD .OIUF +80-20% tOOVDC CER 
CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 
CAPACITOR-FXD 68PF +~1% 300WDC MICA 

CAPACITOR-V TRMR-CER 4.5-20PF 160V 
CAPACITOR-V TRMR-CER 9-35PF 200V PC-MTG 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 




28480 85662-60004 ^ 

28480 0160-2055 // 

28480 0160-2266 // 

28480 0160-20557^ 

28480 0160-225® 

28480 0160-^^11 

28480 0124^446 

52763 3^324 9/35PF N650 

28480 ^60-2055 

28480 .^0160-2055 

28400 0160-2055 



A4A7C11 

A4A7C12* 

A4A7C13 

A4A7C14 

A4A7C15 

A4A7C16 

A4A7C17 

A4A7C18 

A4A7C19 

A4A7C20 

A4A7C21* 

A4A7C22 

A4A7C23 

A4A7C24 

A4A7C25 

A4A7C26 

A4A7C27 

A4A7C28 

A4A7C29 

A4A7C30* 

A4A^C3l\ 
A«7C32 V 
A4A7C33 ' 
^<'7C34 
A»A7^%. 

A^C36 

A4^37 

A4A7C38 

A4A7C39* 

A4A7C40 

A4A7C41 

A4A7C42 

A4A7C43 

A4A7C44 

A4A7C4S 

A4A7C46 

A4A7C47 

A4A7C48 

A4A7C49 

A4A7C50 

A4A7C51 

A4A7C52 

A4A7C53 

A4A7C54 

A4A7C55 

A4A7CS6 

A4A7C57 

A4A7C5B 

A4A7C59 

A4A7C60 

A4A7C61 

A4A7C62 

A4A7C63 

A4A7C64 

A4A7C6S 

A4A7C66 
A4A7C67 
A4A7C68 
A4A7C69 
A4A7C70 / 



0160-2250 

0160-4611 

0121-0493 

0121-0446 

0121-0105 



A60-4611 

*121-0493 

0121-0446 

tM21-0103 

0160-2055 

0160-2055 

tff60-2250 

0160-2055 

0160-2250 

0160-4611 

0121-0493 

0121-0446 

0121-0105 

0160-2055 



0121-0446 

0121-0103 

016lhr2055 



CAPACITOR-FXD 5.1PF +-.23PF SOOVDC CER 
CAPACITDR-FXD 6BPF +-1% 300VDC MICA 
CAPACITOR-V TRMR-AIR 1.7-llPF 175V 
CAPACITOR-V TRMR-CER 4.5-20PF 160V 
CAPACITOR-V TRMR-CER 9-35PF 200V PC-MTG 



•FXD .OIUF +80-20% lOOVDC CER / 
FXD .OIUF +80-20% lOOVDC CER/ 
•FXD 5.1PF +-.25PF SOOVDC CE^ 
FXD 5.1PF +-.25PF SOOVDC BER 
■FXD .OIUF +80-20% lOOVDC/^CER 

/ 

•FXD 68PF +~1% 300VDC M^CA 
•V TRMR-AIR 1.7-llPF ;L73V 
•V TRMR-CER 4 . 5~20PF/t60V 
Ju TRMR-CER 9-35PF ioOV PC-MTG 
•n^ '“pf" +80-20^100VDC CER 

+80-^% lOOVDC CER 
rmro^lPF +-,.25PF SOOVDC CER 
^®^-^lUF +^20% lOOVDC CER 
■PiiD 5^PF ;^.23PF SOOVDC CER 
^XD 68P^.Pl% 30 0VDC MICA 



/£B480 
1/ 52763 



'GAPACITQR- 

C^ACITOR- 

CA^ACITOR- 

CAPI^ITOR- 

CAPfflUTOR- 

CAPACITOR- 

CAPACITM- 

CAPACITOI^ 

CAPACITOR^ 

CAPACITOR- 

CAPACl'^R- 

CAPACIT^ 

CAPACITOp 

CAPA^IT^ 

cA^im- 

CAPM^t^- 

CAPAQITOR- 



;j!ir TRMR7*IR\1 .7-llPF 175V 
^ TRMHACER\4.5-20PF 160V 
-V TfUW-CER ^35PF 200V PC-MTG 
-FXD/. OIUF +Sfc0% lOOVDC CER 
-FXD .OIUF +80^0% lOOVDC CER 



/;,»PACTTOR/FXD 5.1PF +- . 25PF\50 OVDC CER 
GAI^CITQR^FXD .OIUF +80-20%\OOVDC CER 

\i^ACIOTR-FXD 5.1PF +-.25PF SBOVDC CER 

■^PAcilOR-FXD 68PF +-1% 300VDC^MICA 
™P^T0R-U TRMR-AIR 1.7-llPF I'^V 

7XAPACITOR-V TRMR-CER 4.5-20PF 16^ 
'"^^^^APACITOR-V TRMR-CER 9-35PF 200V P%MTG 
/capacitor -FXD .OIUF +80-20% lOOVDC %R 
/ CAPACITOR-FXD 3PF +-.25PF SOOVDC CER\ 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CeI^ 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER \ 

CAPACITOR-FXD 3PF +-.25PF SOOVDC CER \ 
CAPACITOR-FXD .047UF +80-20% lOOVDC CER 
CAPACITOR-FXD 2.2UF+-10% 20VDC TA 
CAPACITOR-FXD 2.2UF+-10% 20VDC TA 

CAPACITOR-FXD 2.2UF+-tO% 20VDC TA 
CAPACITOR-FXD 2.2UF+-10% 20VDC TA 
CAPACITOR-FXD 2.2UF+-10% 2CVDC TA 
CAPACITOR-FXD 2.2UF+-t0% 20VDC TA 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 



CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITDR-FXD 



■OIUF +00-20% lOOVDC CER 
, 047UF +80-20% lOOVDC CER 
. 022UF +80-20% lOOVDC CER 
, OIUF +80-20% lOOVDC CER 
■OIUF +80-20% lOOVDC CER 

, OIUF +80-20% lOOVDC CER 
.OIUF +80-20% lOOVDC CER 
, 047UF +80-20% lOOVDC CER 
. 022UF +80-20% lOOVDC CER 
.OIUF +80-20% lOOVDC CER 

.OIUF +80-20% lOOVDC CER 
.OIUF +80-20% lOOVDC CER 
, OIUF +80-20% lOOVDC CER 
.047UF +80-20% lOOVDC CER 
. 022UF +80-20% lOOVDC CER 




0160-2250 

0160-4611 

187-0306-125 

0121-0446 

304324 9/35PF N650 

0160-2055 

0160-2055 

0160-2250 

0160-2250 

0160-2055 

0160-4611 
187 0306-125 
0121-0446 

304324 9/35PF N650 
0160-2055 

0160-2055 

0160-2250 

0160-2055 

0160-2250 

0160-4611 

187-^-0306-125 

0121-0446 

304324 9/35PF N650 

0160-2055 

0160-2055 

0160-2250 

0160-2055 

0160-2250 

0160-4611 

187-0306-125 

0121-0446 

304324 9/35PF N650 
0160-2055 
0160-2244 
0160-2055 

0160-2055 

0160-2244 

C023F1 01L473ZS22- CDH 

150D225X9020A2 

150D225X9020A2 

150D225X902CA2 

1S9D225X9020A2 

150D225X9020A2 

159D225X9020A2 

0160-2055 

\l60-2055 
C^3F101L473ZS22-CDH 
CofeFl 0 1 H2a3ZS22-CDH 
016\;2055 
0160^55 

0160-20^ 

0168 - 205 ^ 
C023FieiL4fe3ZS22-CDH 
C023F101H22MS22-CDH 
0160-2055 ^ 

0160-2055 

0160-2055 X 

0160-2055 \ 

C023F101L473ZS22-CD^ 
C023F101H223ZS22-CDH' 



♦Indicates factory selected value 



4 A4A7 












IF-OISPLAY SECTION 



TABLE 1. A4A7, REPLACEABLE PARTS (1 OF 3) 



Reference 

Designation 


HP Part 
Number 


e 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A7 


85662-60186 


3 


1 


3HHZ BANDWIDTH FILTER 


28480 


85662-60186 


A4A7C1 


0160-2055 


9 


37 


CAPACITOR-fXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C2 


0160-2266 


4 


1 


CAPACITOR- FXO 24PF +-5% 500V0C CER 0+-30 


28480 


0160-2266 


A4A7C3 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 




0160-2250 


6 


8 


CAPACITOR-FXD 5.1PF +-.25PF 500V0C CER 


28480 


0160-2250 


A4A7C5* 


0160-4611 


7 


5 


CAPACITOR-FXD 68PF +-1% 300VDC MICA 


28480 


0160-4611 


A4A7C6 


0121-0446 


6 


5 


CAPACITOR-V TRMR-CER 4.5-20PF 160V 


28480 


0121-0446 


A4A7C7 


0121-0105 


4 


5 


CAPACITOR-V TRMR-CER 9-35PF 200V PC-MTG 


73899 


DV11PR350 


A4A7C8 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C9 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C10 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VOC CER 


28480 


0160-2055 


A4A7C11 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VOC CER 


28480 


0160-2250 


A4A7C12* 


0160-4611 


7 




CAPACITOR-FXD 68PF +-1% 300VDC MICA 


28480 


0160-4611 


A4A7C13 


0121-0493 


3 


4 


CAPACITOR-V TRMR-AIR 1.7-11PF 175V 


74970 


187-0306-125 


A4A7C14 


0121-0446 


6 




CAPACITOR-V TRMR-CER 4.5-20PF 160V 


28480 


0121-0446 


A4A7C15 


0121-0105 


4 




CAPACITOR-V TRMR-CER 9-35PF 200V PC-MTG 


73899 


DV11PR350 


A4A7C16 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C17 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C18 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A4A7C19 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A4A7C20 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VOC CER 


28480 


0160-2055 


A4A7C21* 


0160-4611 


7 




CAPACITOR-FXD 68PF +-1% 300VDC MICA 


28480 


0160-4611 


A4A7C22 


0121-0493 


3 




CAPACITOR-V TRMR-AIR 1.7-11PF 175V 


74970 


187-0306-125 


A4A7C23 


0121-0446 


6 




CAPACITOR-V TRMR-CER 4.5-20PF 160V 


28480 


0121-0446 


A4A7C24 


0121-0105 


4 




CAPAClTOR-V TRMR-CER 9-35PF 200V PC-MTG 


73899 


DV11PR35D 


A4A7C25 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C26 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C27 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A4A7C28 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100V0C CER 


28480 


0160-2055 


A4A7C29 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A4A7C30* 


0160-4611 


7 




CAPACITOR-FXD 68PF +-1% 300VDC MICA 


28480 


0160-4611 


A4A7C31 


0121-0493 


3 




CAPACITOR-V TRMR-AIR 1.7-11PF 175V 


74970 


187-0306-125 


A4A7C32 


0121-0446 


6 




CAPACITOR-V TRMR-CER 4.5-20PF 160V 


28480 


0121-0446 


A4A7C33 


0121-0105 


4 




CAPACITOR-V TRMR-CER 9-35PF 200V PC-MTG 


73899 


0V11PR35D 


A4A7C34 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VOC CER 


28480 


0160-2055 


A4A7C35 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVOC CER 


28480 


0160-2055 


A4A7C36 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A4A7C37 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C38 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A4A7C39* 


0160-4611 


7 




CAPACITOR-FXD 68PF +-1% 300VDC MICA 


28480 


0160-4611 


A4A7C40 


0121-0493 


3 




CAPACITOR-V TRMR-AIR 1.7-11PF 175V 


74970 


187-0306-125 


A4A7C41 


0121-0446 


6 




CAPACITOR-V TRMR-CER 4.5-20PF 160V 


28480 


0121-0446 


A4A7C42 


0121-0105 


4 




CAPACITOR-V TRMR-CER 9-35PF 200V PC-MTG 


73899 


DV11PR35D 


A4A7C43 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C44 


0160-2244 


8 


2 


CAPACITOR-FXD 3PF +-.25PF 500VOC CER 


28480 


0160-2244 


A4A7C45 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C46 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C47 


0160-2244 


8 




CAPACITOR-FXD 3PF +-.25PF 500VDC CER 


28480 


0160-2244 


A4A7C48 


0160-4300 


1 


14 


CAPACITOR-FXD .047UF +80-20% 100VDC CER 


56289 


C023F101L473ZS22 


A4A7C55 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C56 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C57 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C58 


0160-4297 


5 


5 


CAPACITOR-FXD .022UF +80-20% lOOVDC CER 


56289 


C023F101H223ZS22 


A4A7C59 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C60 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVOC CER 


28480 


0160-2055 


A4A7C61 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVOC CER 


28480 


0160-2055 


A4A7C62 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C63 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C64 


0160-4297 


5 




CAPACITOR-FXD .022UF +80-20% lOOVDC CER 


56289 


C023F101H223ZS22 


A4A7C65 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C66 


0160-2055 


9 




CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 


28480 


0160-2055 
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IF-DISPLAY SECTION 



TABLE 1. MM, REPLACEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Oty 


Description 


Mf r 
Code 


Mfr Part Number 


A4A7C67 


0160-2055 


9 




CAPACITOR-FXD .OIUF -^80-20% 100VDC CER 


28480 


0160-2055 


A4A7C68 


0160-2055 


9 




CAPACITOR-FXD .OIUF ♦80-20% 100VDC CER 


28480 


0160-2055 


A4A7C69 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% 100VDC CER 


56289 


C023F101L473ZS22 


A4A7C70 


0160-4297 


5 




CAPACITOR-FXD .022UF +80-20% 100VDC CER 


56289 


C023F101H223ZS22 


A4A7C71 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C72 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100V0C CER 


28480 


0160-2055 


A4A7C73 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C74 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100V0C CER 


28480 


0160-2055 


A4A7C75 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% 100VDC CER 


56289 


C023F101L473ZS22 


A4A7C76 


0160-4297 


5 




CAPACITOR-FXD .022UF +80-20% 100VDC CER 


56289 


C023F101H223ZS22 


A4A7C77 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100VOC CER 


28480 


0160-2055 


A4A7C78 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C79 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A4A7C80 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C81 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% 100VDC CER 


56289 


C023F101L473ZS22 


A4A7C82 


0160-4297 


5 




CAPACITOR-FXD .022UF +80-20% 100V0C CER 


56289 


C023F101H223ZS22 


A4A7C83 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C84 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 100VDC CER 


28480 


0160-2055 


A4A7C85 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% 100VDC CER 


56289 


C023F101L473ZS22 


A4A7C86 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C87 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOQVDC CER 


56289 


C023F101L473ZS22 


A4A7C88 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C89 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C90 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C91 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C92 


0160-4300 


1 




CAPACITOR-FXD .047UF +80-20% lOOVDC CER 


56289 


C023F101L473ZS22 


A4A7C93* 


0160-2252 


8 


1 


CAPACITOR-FXD 6.2PF +-.25PF 500VDC CER 


28480 


0160-2252 


A4A7E1 


9170-0029 


3 


22 


CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E2 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E5 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E6 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E7 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E8 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E9 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E10 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E11 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E12 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E13 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E14 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E15 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E16 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E17 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E18 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E19 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E20 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E21 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7E22 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A7L1 


9100-1643 


2 


6 


INDUCTOR RF-CH-MLD 300UH 5% 


28480 


9100-1643 


A4A7L2 


9100-1648 


7 


5 


INDUCTOR RF-CH-MLD 560UH 5% 


28480 


9100-1648 


A4A7L3 


9100-1629 


4 


2 


INDUCTOR RF-CH-MLD 47UH 5% 


28480 


9100-1629 


A4A7L4 


9100-1643 


2 




INDUCTOR RF-CH-MLD 300UH 5% 


28480 


9100-1643 


A4A7L5 


9100-1648 


7 




INDUCTOR RF-CH-MLD 560UH 57. 


28480 


9100-1648 


A4A7L7 


9100-1643 


2 




INDUCTOR RF-CH-MLD 300UH 5% 


28480 


9100-1643 


A4A7L8 


9100-1648 


7 




INDUCTOR RF-CH-MLD 560UH 5% 


28480 


9100-1648 


A4A7L10 


9100-1643 


2 




INDUCTOR RF-CH-MLD 300UH 5% 


28480 


9100-1643 


A4A7L11 


9100-1648 


7 




INDUCTOR RF-CH-MLD 560UH 5% 


28480 


9100-1648 


A4A7113 


9100-1643 


2 




INDUCTOR RF-CH-MLD 300UH 5% 


28480 


9100-1643 


A4A7L14 


9100-1648 


7 




INDUCTOR RF-CH-MLD 560UH 5% 


28480 


9100-1648 


A4A7L15 


9100-1629 


4 




INDUCTOR RF-CH-MLD 47UH 5% 


28480 


9100-1629 


A4A7L16 


9100-1643 


2 




INDUCTOR RF-CH-MLD 300UH 5% 


28480 


9100-1643 


A4A7L17 


9140-0114 


4 


2 


INDUCTOR RF-CH-MLD 10UH 10% 


28480 


9140-0114 


A4A7L20 
1 


9140-0114 


4 




INDUCTOR RF-CH-MLD 10UH 10% 


28480 


9140-0114 
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TABLE 1. A4A7, REPLACEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A7Q1 


1853-0031 


7 


6 


TRANSISTOR PNP 2N3789 SI TO-3 PD=150W 


04713 


2N3789 


A4A7Q2 


1855-0081 


1 


5 


TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A4A7Q3 


1854-0882 


8 


5 


TRANSISTOR NPN P0=300MW FTs2Q0MHZ 


28480 


1854-0882 


A4A7Q4 


1854-0023 


9 


5 


TRANSISTOR NPN SI TO- 18 PD-360MU 


28480 


1854-0023 


A4A7Q5 


1853-0031 


7 




TRANSISTOR PNP 2N3789 SI TO-3 PD=150W 


04713 


2N3789 


A4A7Q6 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A4A7Q7 


1854-0882 


8 




TRANSISTOR NPN PO^SOOMW FTs200MHZ 


28480 


1854-0882 


A4A7Q8 


1854-0023 


9 




TRANSISTOR NPN SI TO- 18 PD=360MU 


28480 


1854-0023 


A4A7Q9 


1853-0031 


7 




TRANSISTOR PNP 2N3789 SI TO-3 PD=150W 


04713 


2N3789 


A4A7Q10 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-NODE SI 


28480 


1855-0081 


A4A7Q11 


1854-0882 


8 




TRANSISTOR NPN P0=300MW FT=200MHZ 


28480 


1854-0882 


A4A7Q12 


1854-0023 


9 




TRANSISTOR NPN SI TO- 18 PDs360MU 


28480 


1854-0023 


A4A7Q13 


1853-0031 


7 




TRANSISTOR PNP 2N3789 SI TO-3 PD=150U 


04713 


2N3789 


A4A7Q14 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MOOE SI 


28480 


1855-0081 


A4A7Q1S 


1854-0882 


8 




TRANSISTOR NPN P03300HW FT=200MHZ 


28480 


1854-0882 


A4A7Q16 


1854-0023 


9 




TRANSISTOR NPN SI TO- 18 PDO60MW 


28480 


1854-0023 


A4A7Q17 


1853-0031 


7 




TRANSISTOR PNP 2N3789 SI TO-3 PD=150W 


04713 


2N3789 


A4A7Q18 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-HODE SI 


28480 


1855-0081 


A4A7Q19 


1854-0023 


9 




TRANSISTOR NPN SI TO- 18 P0=360MW 


28480 


1854-0023 


A4A7Q20 


1854-0882 


8 




TRANSISTOR NPN PDs300MU FT»200MHZ 


28480 


1854-0882 


A4A7Q21 


1853-0031 


7 




TRANSISTOR PNP 2N3789 SI TO-3 PD>150W 


04713 


2N3789 


A4A7Q22 


1854-0345 


8 


1 


TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


A4A7R30 


2100-3426 


6 


2 


RESISTOR-TRMR 20 10% C SIDE-ADJ 1-TRN 


28480 


2100-3426 


A4A7R41 


2100-3426 


6 




RESISTOR-TRMR 20 10% C SIDE-ADJ 1-TRN 


28480 


2100-3426 


A4A7R58 


0757-0405 


4 


1 


RESISTOR 162 1% .125U F TC-0+-100 


24546 


CT4-1/8-T0-162R- 


A4A7TP1 


0360-1788 


7 


10 


CONHECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A7TP2 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A7TP3 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A7TP4 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SO 


28480 


0360-1788 


A4A7TP5 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A7TP6 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SO 


28480 


0360-1788 


A4A7TP7 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045 - 1 N- BSC- SZ SQ 


28480 


0360-1788 


A4A7TP8 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A7TP9 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A7TP10 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360 - 1 788 










A4A7 MISCELLANEOUS PARTS 








0470-0440 


9 


1 


COATING DOW CORNING 3140 SIL-RBR-RTV IP 


28480 


0470-0440 




6960-0069 


3 


4 


PLUG-HOLE CNCL-HO FOR .125-D-HOLE NYL 


28480 


6960-0069 
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A4A7R61 

A4A7R62 

A4A7R63 

A4A7R64 

A4A7R65 

A4A7R66* 

A4A7R67 

A4A7Rfa8» 

A4A7R69 

A4A7R70*! 

A4A7R71 

A4A7R72* 

A4A7R73 

A4A7R74* 

A4A7R7S 

A4A7R76* 

A4A7R77 

A4A7R78» 

A4A7R79 

A4A7R80M 

A4A7R81 

A4A7R82* 

A4A7R83 

A4A7RB4» 

A4A7R85 

A4A7R86« 

A4A7RB7 

A4A7R88« 

A4A7RB9 

A4A7R90» 

A4A7R91 

A4A7R92* 

A4A7R93 

A4A7R94I* 

A4A7R95 

A4A7R96* 

A4A7R97 

A4A7R9B» 

A4A7R99 

A4A7R100M 

A4A7R101 

A4A7R102« 

A4A7R103 

A4A7R104O 

A4A7R10S 

A4A7R106 

A4A7R107 

A4A7R108 

A4A7R109 

A4A7TP1 

A4A7TP2 

A4A7TP3 

A4A7TP4 

A4A7TP5 

A4A7TP6 

A4A7TP7 

A4A7TPB 

A4A7TP9 

A4A7TP10 




HP Part 
Number 



0698-3447 

Q698-343S 

0757-0401 

0757-0401 

0757-0401 

^0757-0395 

^98-3443 

0&88-3437 

06^0082 

075^416 

0757-04:^^ 
0698-0 oak 
0757- 041 6\; 
0757-0395 
0698-3443 

0698-3437 

0698-0082 

0757-0416 

0757-0416 

0698-0083 

0757-0416 

0757-0395 

0698-3443 

0698-3437 

0690-0082 

0757-0416 

0757-0416 

0698-0083 

0757-0416 

0757-0395 

0698-3443 

0698-3437 

0698-0082 

0757-0416 

0757-0416 

0698-0083 

0757-0416 

0757-0394 

0698-3443 

0698-3437 

0698-0082 

0757-0416 

0757-0416 

0698-0083 

0757-0416 

0757-0465 

0757-0465 

0757-0465 

0757-0465 

0360-1788 

0360-1788 

0360-1788 

0360-1788 

0360-1788 

0360-1788 

0360-1788 

0360-1788 

0360-1788 

0360-1788 

0410-0404 
0410-0404 
0410-0404 , 
041 0-040^ 
0410-040# 





/^r^BLE 1 . A4A7, REPLACEABLE PARTS (4 OF 4) 




Description 




RESISTOR 422 IX .125U F TC=0+-100 
RESISTOR 38.3 IX .125W F TC“0+-100 
RESISTOR 100 IX .125U F TC«=0+-100 
RESISTOR too IX .125W F TC“0+-100 
RESISTOR 100 IX .125W F TC^O'f-lOO 

RESISTOR 56.2 IX . 125W F TC=0+-100 
RESISTOR 287 IX .125W F TC=0+-100 
RESISTOR 133 IX .125U F TC»--0+-10 0 
RESISTOR 464 IX .125U F TC>=0+-100 
RESISTOR 511 IX .125W F TC=0+-100 

RESISTOR 511 IX .125W F TC=0+-100 
RESISTOR 1.96K IX .12SU F TC=0+-100 
RESISTOR 511 IX .125W F TC=04-100 
RESISTOR 56.2 IX .12S« F TC=0+-100 
RESISTOR 287 IX .125W F TC=0+-100 

RESISTOR 133 IX .125U F TC=0+-100 
RESISTOR 464 IX .125U F TC=0+-100 
RESISTOR 511 IX .125W F TC=0+-100 
RESISTOR 511 IX .125W F TC=0+-100 
RESISTOR 1.96K IX .125U F TC=0+-100 

RESISTOR 511 IX .125W F TC=0+-100 

S IX .125U F TC=0+-100 
IX .125M F TC=0+-100 
IX .125W F TC=0+-iao 
IX .125U F TC=0+-100 

IX .125U F TC=0+-1IJ0 
IX .12SW F Tc=o+-iao 
K IX .125W F TC=0+-100/ 
IX .125W F TC=0+-100 // 
IX .125U F TC=0+-10lr 



RESISTOR 287 1^ 
RESISTOR 133 IX 
RESISTOR 464 IX 
RESISTOR 511 IX 



, 125U F TC=0-»-^0 
M25U F TC=0'^00 
.T85U F TC=0f-100 
,12^ F TCrt+-l00 




RESISTOR 511 IX .125»^ T^0+-100 

RESISTOR 1.96K IX . 1251^ TC=0+-100 
RESISTOR 511 IX . 125U^ Tt^O-*-! DO 
RESISTOR 51.1 IX .12^F T^0+-100 
RESISTOR 287 IX .12E>« F TC=iN^lDD 
RESISTOR 133 IX . l^U F TC=0<^00 

RESISTOR 464 IX/^ZSU F TC=0+-1J^ 
RESISTOR 511 1X/.125U F TC=0+-10B\. 
RESISTOR 511 yW .125W F TC^O^-IO# \ 
RESISTOR 1.96K IX .125W F TC=0+-100 
RESISTOR 5iy IX .125M F TC=0^-H)0 



RESISTOR/tOOK 
RESISTOR IDOK 
RESISTfiR 10 OK 
RESI^OR 10 OK 

COKWECTOR-SGL 
CfiNNCCTOR -SCL 
/Connector -SGL 
/CONNECTOR-SGL 
CONNECTOR-SGL 



IX .125W F TC= 
IX .12SW F TC= 
IX .125W F TC= 
IX .125U F TC= 

CONT PIN .045- 
CONT PIN .045- 
CONT PIN .045- 
CONT PIN .045- 
CONT PIN .045- 



-IN-BSC-SZ SQ 
-IN-DSC-SZ SQ 
-IN-BSC-SZ SQ 
-IN-BSC-SZ SQ 
-IN-BSC-SZ SQ 



CONNECTOR-SGL CONT PIN . 045-lN-BSC' 3Z SQ 
CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 
CDNNECTDR-SCL CONT PIN .045-IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ BQ 

CRYSTAL-QUARTZ MATCHED SET OF 5 
CRYSTAL- QUARTZ MATCHED SET OF 5 
CRYSTAL-QUARTZ MATCHED SET OF 5 
CRYSTAL-QUARTZ MATCHED SET OF 5 
CRYSTAL-QUARTZ MATCHED SET OF 5 







Mfr Part Number 



C4-1/B-T0-422R-F 
C4-1/8-T0-38R3-F 
C4-1/8-T0-101-F 
C4- 1/0-TO-lOl-F 
C4-1/B-T0-131 F 

C4- 1/8-T0-56R2-F/ 
C4-1/B-T0-2B7R;^ 
C4-1/8-T0' 133!^F 
C4-l/B-T0-46;^-F 
C4- l/8-T0-5^R-F 

C4-1/B-T0^11R-F 

C4-1/87TO-1961-F 

C4-l/8^0-511R-F 

C4-1/S-T0-56R2-F 

C4^/8-T0-287R-F 

E4-1/8-T0-133R-F 
^4-1/B-TO -4640 -F 
C4-1/8-T0-511R-F 
C4-1/B-T0-511R-F 
C4 •1/B-T0-1961-F 

C4--1/8-T0-511R-F 

C4-1/8-T0-56R2-F 

C4-1/8-T0-2B7R-F 

C4-1/8-T0-133R-F 

C4-1/B-T0-4640-F 

C4-1/8-T0-511R-F 
C4-1/8-T0-511R-F 
C4-1/8-T0-1961-F 
C4-1/8-T0-511R-F 
C4- 1/8-T0-56R2-F 

C4-1/8-TO-207R-F 
C4-1/3-T0-133R-F 
C4-1/8-T0-4640-F 
C4- l/8-T0-5tlR-F 
C4-1/8-T0-511R F 

C4- 1/8-T0-1961-F 
C4-1/B-T0-511R -F 
C4-1/8-T0-51R1-F 
C4-1/B-T0-2B7R-F 
C4-1/8-T0-133R-F 

C4-1/B-T0-4640-F 
C4- 1/8-T0-511R-F 
C4-1/8-T0-511R-F 
C4-1/8-T0-1961-F 
C4 -1/8-T0-511R-F 

C4- 1/8-T0-1003-F 
C4-1/8-T0-10O3-F 
C4-1/8-T0-1003-F 
C4-1/Q-T0-1033-F 

0360-1788 

0363-1708 

\0360-178B 

\360-17B8 

0l»60-1783 

0360^788 

0360--tM8 

0360-1^ 

0360-17Ga\ 

0360-1708^ 

0410-0404 \ 

0410-0404 
0410-0404 
0410-0404 \ 

0410-0404 



MISCELLANEOUS PARTS 



69^-0069 

8^62-20034 




PLUG-HOLE CNCL-HD FOR .125-D-MOLE NYL 
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6960-0069 

85662-20034 




A4A7 7 










IF-DISPLAY SECTION 




FIGURE 5. A4A7 3 MHz BANDWIDTH FILTER, BLOCK DIAGRAM 



8 A4A7 





IF-DISPLAY SECTION 




FIGURE 6. A4A7 3 MHz BANDWIDTH FILTER. COMPONENT LOCATIONS 
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A4A8 ATTENUATOR-BANDWIDTH FILTER, CIRCUIT DESCRIPTION 



A4A8 Attenuator-Bandwidth Filter and A4A4 Bandwidth Filter operate at 21 .4 MHz and are variable in band- 
width from 3 kHz to 3 MHz. The narrower bandwidths (3 kHz through 30 kHz) are obtained from five 
synchronously tuned crystal filters; the wider bandwidths (100 kHz through 3 MHz), from four synchronously 
tuned LC tank circuits (the bandwidths 10 Hz through 1 kHz are obtained from A4A7 3 MHz Filter). The 
Bandwidth Filter assemblies are on similar printed-circuit boards. A4A8 has two LC filters and two crystal 
filters, and A4A4 has two LC filters and three crystal filters (A4A6A1 Up Converter has a single 21.4 MHz 
crystal that is used only for bandwidths <1 kHz). These six crystals comprise a matched set and must be 
replaced as such. The replacement assemblies are shipped without crystals, so the crystals from the replaced 
boards must be used again. 

10 - 20 dB Attenuator, 10 dB Amplifier (A) 

The 10 dB Amplifier is a common emitter amplifier with a gain of ~10 dB. 



R63 


G,b= 20 log G 


R3IIR62 


287 


90.91 


= 20 log 3.16 


3.16 


== 10 



For the lower gain settings of 0 dB and - 10 dB (activated by AlOdB and A20dB, respectively), additional 
collector resistance is switched in by CR3 or CR2, thereby lowering the gain. 

Input Buffer Amplifier (C) 

The unity gain Input Buffer Amplifier functions as a noninverting op amp (see Figure 1). 




FIGURE 1 . A4A8 INPUT BUFFER AMPLIFIER, EQUIVALENT CIRCUIT 



In the crystal mode (3 kHz, 10 kHz, and 30 kHz bandwidths), the amplifier includes Q2. The biasing of the 
amplifier is independent of its ac (21.4 MHz) operation but is very critical for its proper functioning. If a 
malfunction occurs, the dc bias should be checked first. 

The current through QIO is determined by the difference between two current sources, one involving Q2 and the 
other involving Q1 1 (see Figure 2). The most convenient way to find the current from each source is to measure 
the voltage across each emitter resistor (a IkQ resistor should be used in series with the voltmeter probe tip to 
prevent the circuit from oscillating and giving an erroneous reading). For Q2, the current through R60 must be 
included. If results are inconsistent, the emitter resistor should be checked ^so. Check to see that the BW5 line 
is at approximately — 0.5V for bandwidths <30 kHz. 
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i/S^ 
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FIGURE 2. A4A8 INPUT BUFFER AMPLIFIER, CURRENT SINKS 



In the LC mode (the four wider bandwidths), the BW5 line goes to approximately + 14.8V and turns off the 
current source Q2. The current supplied by Q2 in the crystal mode is now supplied through CR5 and R15 from 
the BW5 line. In the LC mode, the current through QIO can be found by subtracting the current through R5 
from the current through R12. C76, L34, and C77 form a feedback tank circuit to suppress oscillations. 

Buffer Amplifier (F) 

The Buffer Amplifier is similar to the Input Buffer Amplifier. The input is selected by the BW5 line from CR9 
in the LC mode or from CR8 in the crystd mode. 

In the crystal mode, the current through Q4 is determined by the difference between the current sourced by Q6 
and that sunk by Q5 (about 4 mA). A significant deviation from this current should be reflected by the gate-to- 
source voltage of Q4. The source should be at least 0.4V more positive than the gate, but not more than 2.0V 
more positive. If the difference is less than 0.4V, the FET current is too high; if the difference is greater than 
2.0V, the FET current may be too low. In the either case the FET could also be defective. To determine precisely 
the current through Q4, the difference between the current through R47 and that through R61 should be 
subtracted from the current through R41. If the results are inconsistent, check the above-mentioned resistors. 

In the LC mode of operation, current is supplied through R44 and CRl 1 from the BW5 line instead of through 
Q6. The difference between the current through R44 and that through R41 yields the FET current. C79, L35, 
and C80 form a feedback tank circuit to suppress oscillations. 



Output Buffer Amplifier (I) 

The Output Buffer Amplifier is a complementary pair of transistors in which Q8 acts as a source follower 
boosted by Q9. The current through FET Q8 is set by R58: 



^ Vb.(Q9) 
19612 



0.7V 

19612 



3.5mA 
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The toted current through Q8 and Q9 is set by R59. The input is selected by the BW5 line from either CR15 in 
the LC mode or CR14 in the crystal mode. 

Crystal Filtering Circuits (E) (H) 

The bandwidths 3 kHz, 10 Hz, and 30 kHz are obtained by crystal filtering in the First Crystal Pole and Second 
Crystal Pole circuits. The crystals are used in series resonant mode and can be modeled as a series resonant 
circuit with a parallel capacitance (see Figure 3). 




FIGURE 3. QUARTZ CRYSTAL, SIMPLIFIED SCHEMATIC 



The parallel capacitance (Cq) and series resistance (Rg) are not desired and are compensated for in the circuit, as 
shown in the equivalent circuit of a single pole of crystal filtering (see Figure 4). 



Y1 




FIGURE 4. CRYSTAL FILTERING POLE, EQUIVALENT CIRCUIT 



Since the two crystal filtering circuits are almost identical, the following description is for the First Crystal Pole 
circuit only. 



The PIN diode CR7 functions as a variable resistor at 21.4 MHz. As the resistance is lowered by increasing the 
current in the BW63 line, the bandshape becomes narrower. The bandwidth of one pole widens to approxi- 
mately 80 kHz when CR7 is txirned off completely at the 30 kHz BW setting. For a five-pole filter, the band- 
width of each pole is about 2.6 times the bandwidth of all five poles taken together. The bandwidth of two poles 
is about 1 .5 times the bandwidth of all five poles taken together. 



A simplified schematic of a crystal pole, including compensation for R^ and Cq in the crystal and input capaci- 
tance of the buffer amplifier, is shown in Figure 5. 
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FIGURE 5. CRYSTAL POLE, SIMPLIFIED SCHEMATIC 



The SYM adjustment C13 compensates for Cq by producing a current (-Ii) that is equal to the current (I,) 
through Co of the crystal but opposite in phase. These currents cancel, nullifying the effect of Co- The positive 
feedback from the collector of Q2 generates a negative output resistance that cancels Rg of the crystal. This is 
approximated by resistor R16 in the Input Buffer Amplifier and XTL adjustment R40 in the Buffer Amplifier. 

The input capacitance of the Buffer Amplifier, printed circuit board capacitance, PIN diode capacitance, and 
the centering (CTR) capacitor C29 are in parallel resonance with L8. These components have negligible effect 
on the band shape. As long as C29 has sufficient range to “dip” the band shape, they can be ignored in 
analyzing the remainder of the circuit. 

The PIN diode CR7 controls bandwidths from 3 kHz to 10 kHz. For the 30 kHz bandwidth, CR7 is back biased 
and R26 sets that bandwidth. If the 30 kHz bandwidth is much too narrow, even with CR7 back biased, the 
circuit might be loaded by a bad buffer amplifier (Q4, Q5). If the bandwidth is only slightly narrow, it may be 
widened by selecting a new value for R26*. If the narrowest bandwidth (3 kHz) has too little gain, and it cannot 
be increased enough by XTL adjustment R40, then the crystals may have too high a series resistance (defective 
crystal), the output resistance may not be negative enough (defective Buffer Amplifier or Q3), or the crystals 
may have drifted too far apart in frequency. 

LC Filters (D) (G) 

The two LC filtering circuits are used for the wider bandwidths (100 kHz through 3 MHz). They are similar in 
function; the Second LC Pole circuit is described. A schematic of the simplified equivalent circuit is shown in 
Figure 6. 




FIGURE 6. LC POLE, EQUIVALENT CIRCUIT 
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The Q (bandwidth) is set by the resistance of the PIN diode CR18. A more detailed schematic of the Second LC 
Pole circuit is shown in Figure 7, 




FIGURE 7. SECOND LC POLE CIRCUIT, SIMPLIFIED SCHEMATIC 



The LC filter pole comprises an inductor (L14) in parallel with four capacitors: C48, C46 (LC CENTER), and 
the series combination of C49* and C81*. The parallel circuit is driven through PIN diode CR18, which 
functions as a variable resistor. The BW7 line sets the current through CR18. Higher resistance results in 
narrower bandwidth. 



C67 and L15 tune out the case capacitance of CR18. R55* sets the 100 kHz bandwidth when CR18 is back 
biased (i.e., highest resistance). CR17 is controlled by the LC adjustment R35 and compensates for losses in the 
parallel resonant circuit. In the First LC Pole circuit, fixed resistor R29* replaces CR17. 

Low gain in one of the poles in the 100 kHz bandwidth is caused by: 



1 . Broken or cracked metalized-glass inductor (often intermittent). 

2. The pole being centered at some frequency other than 21 .4 MHz. 

3 . Insufficient feedback from the buffer amplifier. 

4. Defective buffer amplifier that is loading the circuit. 

If the 10 kHz bandwidth amplitude is correct, but that of the 300 kHz bandwidth is too low, either C66 or C67 
is not properly adjusted. If the 300 kHz amplitude is too high, the four LC poles are not tuned close enough to 
the same frequency. In either case, refer to the Performance Tests and Adjustments manual. 
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A4A8 ATTENUATOR-BANDWIDTH FILTER, TROUBLESHOOTING 



As an aid in troubleshooting, critical dc voltages for proper operation are indicated at several nodes on the 
accompanying schematic. 

If the resolution bandwidths from 3 kHz to 3 MHz have low gain and/or incorrect bandwidth, either this board 
or the A4A4 Bandwidth Filter board may be defective. To determine which board is faulty, disconnect the 97 
cable from A4A8J1 and connect it to A4A6J1. If the signal is then 3 to 5 dB lower than expected (i.e., CAL 
OUT PUT is — 13 to — 15 dBm) and/or the bandwidth is 30 to 60 percent wider than expected (i.e., 1 MHz 
[~S? ) is 1 .3 to 1 .5 MHz), then A4A8 is suspect. 

Control line BW5 determines whether the LC filters or the crystal filters are selected. If this line does not switch, 
A4A9Q3 on the IF control board should be checked. BW63 controls the crystal mode resolution bandwidths 
from 3 kHz to 30 kHz. The LC resolution bandwidths from 100 kHz to 3 MHz are controlled by BW7. If any 
of the control line voltages in Note 5 are incorrect, signals from A4A9 IF Control should be checked. 

Operation of the AlOdB and A20dB circuitry can be determined by the following method. Connect a 355D 
attenuator between the CAL OUTPUT and the input of the spectrum analyzer. Set this attenuator to 90 dB, 
press Instrument Preset, and key in the following: 




equal to the CAL OUTPUT frequency 

OHz 

IkHz 

OdB 

10 Hz 

20 sec 

-10 dBm 



Press the (3 sweep key and then repeatedly press the DATA STEP j^J key. Figure 8 shows the display of a 
properly working instrument. If either of the first two steps is missing, the AlOdB or A20dB circuitry is faulty. 
Note 6 on the LC schematic diagram indicates the correct control line voltages from the A4A9 IF Control 
board. 




NOTE: Center Frequency readout will be 100.000 000 MHz for an HP 8566B. 
FIGURES. A10dB/A20dBSTEPDISPUY 
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TABLE 1 . A4A8, REPLACEABLE PARTS (1 OF 4) 



^fF-DISPLAY SECTION 




Description 




Mfr Part Number 



1 BOARD ASSEMBLY, ATTENUATOR-BANDUITH FLT 



♦-5X 300VDC MICA 
«-B0-2aX lOOVDC CER 
+80-20X lOCWDC CER/ 
+80--20X lODVDC C^ 
+B0-20X lOOVDC q£R 

+BO-20X lOOVDC^ER 
+80-20X lOOVDgCER 
+BO-20X 100V6C CER 
+80-20X 10 owe CF.R 



CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
NOT ASSIGNED 



CAPACITOR-FXD .OIUF -JaO-aOX/fOOVDC CER 
CAPACITOR-FXD 8.2PF +- . 25 PF/sOOVDC CER 
CAPACITOR-y TRMR-CER 2-8Pf7350W PC-MTG 
CAPACITOR-FXD 4.7PF +-.2^F SOOVDC CER 
CAPACITOR-FXD .OIUF +30. -^OX lOOVDC CER 

CAPACITOR-FXD .OIUF +1^-20X lOOVDC CER 
CAPACITOR-FXD 300PF VrSX 300VDC MICA 
CAPACITOR-FXD . 01UF/^80-20X lOOVDC CER 
CAPACITOR-FXD .022lff +80 20X lOOVDC CER 
CAPACITOR-FXD . Oll^F ^80 -20X lOOVDC CER 



+-10X IKVDC CER 

E +80-20X lOOVDC CER 

+80-20X lOOVDC CER 

+80-20X lOOVDC CER 

+80-20X lOOVDC CER 

+80-20X lOOVDC CER 
+80-20X lOOVDC CER 

+80-20X lOOVDC CER 

4.5-20PF 160V 
+80-20X lOOVDC CER 

+80-20X lOOVDC CER 

5.5-18PF 350V 
+80-20X lOOVDC CER 
-5X SOOVDC CER 
+-5X 300VDC MICA 

CAPACITOR-FXD .OIUF ^0-20X lOOVDC CER 
NOT ASSIGNED N\ 

CAPACITOR-FXD .OIUF +BO^OX lOOVDC CER 
CAPACITOR-FXD .C22UF +80^0X lOOVDC CER 
CAPACITOR-FXD .OIUF +80 -20^1 0 OVDC CER 

CAPACITOR-FXD 7.5PF +-.25PF^0VDC CER 

CAPACITOR-V TRMR-CER 2-8PF 35&V PC-MTG 
CAPACITOR-FXD 4.7PF +-.25PF 50MIDC CER 
CAPACITOR-V TRMR-CER 4.5-20PF llW 
CAPACITOR-FXD .OIUF +80-20X lOOVDtXCER 

CAPACITOR-V TRMR-CER 5.5-18PF 3S0V \\ 
CAPACITOR-FXD .OIUF +80-20% lOOVDC C^R 
CAPACITOR-FXD 12PF +-5X SOOVDC CER \\ 
CAPACITOR-FXD 220PF +-5X 300VDC MICA \\ 
CAPACITOR-FXD lOODPF +-10X IKVDC CER ' 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD . 022UF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +30-20% lOOVDC CER 

CAPACITOR-FXD llOPF +-5% 300VDC MICA 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-V TRMR-AIR 1.3 5.4PF 175V 
CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD 300PF +- 5% 305VDC MICA 



BS662-60131 

DM15F391J0300WV1CR 
0160 -2055 
0160-2055 
0160-2055 
0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 



0160-2055 
0160-2255 
304324 2/8PF NPO 
0160-2249 
0160-2055 

0160-2055 

0160-2207 

0160-2055 

C023F101H223ZS22-CDH 

0160-2055 

0160-3456 

0160-2055 

0160-2055 

3160-2055 

0160-2055 

C023F101H223ZS22-CDH 

0160-2055 

0160-2055 

0121-0446 

3160-2055 

0160-2055 

304324 5.5/18PF NPO 
0160-2055 
3160-0437 
0160-0134 



0160-2055 

C023F101H2232S22-CDH 

0160-2055 

0160-2254 
304324 2/8PF NPO 
0160-2249 
0121-0446 
0160-2055 

304324 5.5/lQPF NPO 

0160-2055 

0160-0437 

0160-0134 

0163-3456 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 
\ 0160-2055 
\\0160-2055 
^160-2055 

oipFl a 1 H223ZS22- CDH 

01^2055 

0160'^055 

DM15miJ0300UVlCR 
0160 -21^S5 
0160 - 20 ^ 

1B7-0103-M8 
187-0103-OM 
0160-2055 
0160-2055 N\ 
0160-2207 \\ 
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IF-DISPLAY SECTION 



TABLE 1. A4A8, REPLACEABLE PARTS (1 OF 4) 



Reference 
»si gnat ion 


HP Part 
Number 


1 


Oty 


Description 


Mf r 
Code 


Mfr Part Number 


A4A8 


85662-60185 


2 


1 


ATTENUATOR-BANDWIDTH FILTER 


28480 


85662-60185 


A4A8C1 


0140-0200 


0 


1 


CAPACITOR-FXD 390PF +-5% 300VOC MICA 


72136 


DM15F39U0300WV1 


A4A8C2 


0160-4832 


4 


47 


CAPACITOR-FXO .01UF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C3 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A8C4 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8CS 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C6 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C7 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C8 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C9 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C11 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C12 


0160-4792 


5 


1 


CAPACITOR-FXD 8.2PF +- .5PF lOOVDC CER 


28480 


0160-4792 


A4A8C13 


0121-0059 


7 




CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG 


73899 


DV11PR8A 


A4A8C14* 


0160-4795 


8 




CAPACITOR-FXD 4.7PF +-.5PF 100V0C CER 


28480 


0160-4795 


A4A8C15 


0160-4832 


4 


■■ 


CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C16 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A8C17 


0160-2207 


3 




CAPACITOR-FXO 300PF +-5% 300VDC MICA 


28480 


0160-2207 


A4A8C18 


0160-4832 


4 


■i 


CAPACITOR-FXO .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A8C19 


0160-4833 


5 


mm 


CAPACITOR-FXO .022UF +-10% 100VDC CER 


28480 


0160-4833 


A4A8C20 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C21 


0160-4574 


1 


2 


CAPACITOR-FXO 1000PF +-10% lOOVDC CER 


28480 


0160-4574 


A4A8C22 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C23 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C24 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C2S 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C26 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10% lOOVDC CER 


28480 


0160-4833 


A4A8C27 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C28 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVOC CER 


28480 


0160-4832 


A4A8C29 


0121-0444 


4 


2 


CAPACITOR-V TRMR-CER 3-9PF 160V PC-MTG 


28480 


0121-0444 


A4A8C30 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C31 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C32 


0121-0036 




2 


CAPACITOR-V TRMR-CER 5.5-18PF 350V 


73899 


DV11PR18A 


A4A8C33 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C34 


0160-0437 


7 


2 


CAPACITOR-FXO 12PF +-5% 500VDC CER 


28480 


0160-0437 


A4A8C35* 


0160-0134 


1 


2 


CAPACITOR-FXO 220PF +-5% 300VDC MICA 


28480 


0160-0134 


A4A8C36 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C38 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C39 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10% lOOVDC CER 


28480 


0160-4833 


A4A8C40 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C41 


0160-5899 


5 


1 


CAPACITOR-FXO 7.5PF +-.5PF 200V0C CER 


28480 


0160-5899 


A4A8C42 


0121-0059 


7 




CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG 


73899 


DV11PR8A 


A4A8C43* 


0160-4795 


8 




CAPACITOR-FXO 4.7PF +-.5PF lOOVDC CER 


28480 


0160-4795 


A4A8C44 


0121-0444 


4 




CAPACITOR-V TRMR-CER 3-9PF 160V PC-MTG 


28480 


0121-0444 


A4A8C45 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C46 


0121-0036 


mi 




CAPACITOR-V TRMR-CER 5.5-18PF 350V 


73899 


0V11PR18A 


A4A8C47 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C48 


0160-0437 


7 




CAPACITOR-FXD 12PF +-5% 500VDC CER 


28480 


0160-0437 


A4A8C49* 


0160-0134 


1 




CAPACITOR-FXD 220PF +-5% 300VOC MICA 


28480 


0160-0134 


A4A8C50 


0160-4574 


1 




CAPACITOR-FXD 1000PF +-10% 100VDC CER 


28480 


0160-4574 


A4A8C51 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C52 


0160-4832 


4 




CAPACITOR-FXD .01UF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C53 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C54 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8CS5 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8CS6 


. 0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C57 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C58 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8CS9 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C60 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10% lOOVDC CER 


28480 


0160-4833 


A4A8C61 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C62 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% lOOVDC CER 


28480 


0160-4832 
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IF-DISPLAY SECTION 




TABLE 1. A4A8, REPLACEABLE PARTS (2 OF 4) 



Reference 

Designation 


HP Part 
Number 


C 

0 


Qty 


Description 


Mf r 
Code 


Mfr Part Number 


A4A8C63* 


0140-0194 


1 


1 


CAPACITOR-FXD 110PF +-5% 300VDC MICA 


72136 


DM15F111J0300WV1 


A4A8C64 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C6S 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C66 


0121-0452 


4 


2 


CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 


74970 


187-0103-028 


A4A8C67 


0121-0452 


4 




CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 


74970 


187-0103-028 


A4A8C68 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C69 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C70 


0160-2207 


3 




CAPACITOR-FXO 300PF +-5% 300VDC MICA 


28480 


0160-2207 


A4A8C71 


0160-4832 


4 




CAPACITOR-FXO .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A8C72 


0160-4835 


7 


2 


CAPACITOR-FXD .1UF +-10% 50VDC CER 


28480 


0160-4835 


A4A8C73 


0160-4835 


7 




CAPACITOR-FXD .1UF +-10% 50VDC CER 


28480 


0160-4835 


A4A8C74 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A8C7S 


0160-4832 


4 




CAPACITOR-FXD .01UF +-10% 100V0C CER 


28480 


0160-4832 


A4A8C76 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVOC CER 


28480 


0160-4832 


A4A8C77 


0160-5902 


1 


2 


CAPACITOR-FXD 11PF +-5% 200VDC CER 0+-30 


28480 


0160-5902 


A4A8C78* 


0140-0198 


5 


2 


CAPACITOR-FXO 200PF +-5% 300VDC MICA 


72136 


DM15F201J0300WV1 


A4A8C79 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VOC CER 


28480 


0160-4832 


A4A8C80 


0160-5902 


1 




CAPACITOR-FXD 11PF +-5% 200V0C CER 0+-30 


28480 


0160-5902 


A4A8C81* 


0140-0198 


5 




CAPACITOR-FXD 200PF +-5% 300VDC MICA 


72136 


DM15F201J0300WV1 


A4A8C82 


0160-6634 


8 


2 


CAPACITOR-FXD 9PF +-.5PF 50V0C CER 


28480 


0160-6634 


A4A8C83 


0160-6634 


8 




CAPACITOR-FXD 9PF +-.5PF 50VDC CER 


28480 


0160-6634 


A4A8CR2 


1901-1070 




mm 


DIODE-PIN 110V 


28480 


1901-1070 


A4A8CR3 


1901-1070 




■I 


DIODE-PIN 110V 


28480 


1901-1070 


A4A8CR4 


1901-0047 


8 




DtOOE-SUITCHING 20V 75MA 10NS 


28480 


1901-0047 


A4A8CR5 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A8CR6 


1901-1070 


9 




DIODE-PIN 110V 


28480 


1901-1070 


A4A8CR7 


1901-1070 


9 




DIODE-PIN 110V 


28480 


1901-1070 


A4A8CR8 


1901-0535 


9 


5 


DIOOE-SM SIG SCHOTTKY 


28480 


1901-0535 


A4A8CR9 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A8CR10 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0535 


A4A8CR11 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A8CR12 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A4A8CR13 


1901-1070 


9 




DIODE-PIN 110V 


28480 


1901-1070 


A4A8CR14 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0535 


A4A8CR15 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA 10NS 


28480 


1901-0047 


A4A8CR16 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28480 


19ai-0535 


A4A8CR17 


1901-1070 


9 




DIODE-PIN 110V 


28480 


1901-1070 


A4A8CR18 


1901-1070 


9 




DIODE-PIN 110V 


28480 


1901-1070 


A4A8CR19 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0535 


A4A8E1 


9170-0029 


3 


11 


CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E5 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E6 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E9 


9170-0029 


3 




CORE -SHI ELDING BEAD 


28480 


9170-0029 


A4A8E10 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E11 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E12 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E13 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8E14 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A4A8L1 


9100-3314 


8 


1 


INDUCTOR RF-CH-MLD 150NH 5% 


28480 


9100-3314 


A4A8L2 


9100-3313 


7 


2 


INDUCTOR RF-CH-MLD 22UH 5% 


28480 


9100-3313 


A4A8L3 


9140-0453 


4 


2 


INDUCTOR RF-CH-MLD 6.8UH 5% .166DX.385LG 


28480 


9140-0453 


A4A8L4 


9100-3560 


6 


4 


INDUCTOR RF-CH-MLD 5.6UH 5% 


28480 


9100-3560 


A4A8L5 


9100-0539 


3 


3 


INDUCTOR (MISC ITEM) 


28480 


9100-0539 


A4A8L6 


9100-0539 


3 




INDUCTOR (MISC ITEM) 


28480 


9100-0539 


A4A8L7 


85662-60188 


5 


2 


COIL ASSY 21 MHZ 


28480 


85662-60188 


A4A8L8 


9140-0399 




2 


INDUCTOR RF-CH-MLD 2.2UH 5% 


28480 


9140-0399 


A4A8L9 


9100-3912 




2 


INDUCTOR RF-CH-MLD 15UH 5% 


28480 


9100-3912 


A4A8L10 


9140-0453 






INDUCTOR RF-CH-MLD 6.8UH 5% .166DX.385LG 


28480 


9140-0453 


A4A8L11 


9100-3560 






INDUCTOR RF-CH-MLD 5.6UH 5% 


28480 


9100-3560 


A4A8L12 


9100-3560 


6 




INDUCTOR RF-CH-MLD 5.6UH 5% 


28480 


9100-3560 


A4A8L13 


9100-0539 


3 




INDUCTOR (MISC ITEM) 


28480 


9100-0539 


A4A8L14 


85662-60188 


5 




COIL ASSY 21 MHZ 


28480 


85662-60188 


A4A8L15 


9140-0398 


6 


1 


INDUCTOR RF-CH-MLD 12UH 5% 


28480 


9140-0398 
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TABLE 1. A4A8, REPLACEABLE PARTS (3 OF 4) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mf r 
Code 


Mfr Part Number 


A4A8L16 


9100-3912 


2 




INDUCTOR RF-CH-MLO 15UH 5% 


28480 


9100-3912 


A4A8L17 


9140-0399 


7 




INDUCTOR RF-CH-MLO 2.2UH 5% 


28480 


9140-0399 


A4A8L19 


9100-3560 


6 




INDUCTOR RF-CH-MLD 5.6UH 5% 


28480 


9100-3560 


A4A8L20 


9100-3313 


7 




INDUCTOR RF-CK-MLD 22UH 5% 


28480 


9100-3313 


A4A8L33 


9100-3551 


5 


1 


INDUCTOR RF-CH-MLD 1UH 5% 


28480 


9100-3551 


A4A8L34 


9100-3562 


8 


2 


INDUCTOR RF-CH-MLD 4.7UK 5% 


28480 


9100-3562 


A4A8L35 


9100-3562 


8 




INDUCTOR RF-CH-MLD 4.7UH 5% 


28480 


9100-3562 


A4A8Q1 


1854-0345 


8 


1 


TRANSISTOR NPN 2N5179 SI TO- 72 PD::200MW 


04713 


2N5179 


A4A8Q2 


1853-0007 


7 


5 


TRANSISTOR PNP 2N3251 SI TO- 18 PDs360MW 


04713 


2N3251 


A4A8Q3 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 POa360MW 


04713 


2N3251 


A4A8Q4 


1855-0267 


5 




TRANSISTOR J-FET N-CHAN D-MOOE TO-92 SI 


28480 


1855-0267 


A4A8Q5 


1854-0404 


0 




TRANSISTOR NPN SI TO- 18 P0s360MW 


28480 


1854-0404 


A4A8Q6 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


04713 


2N3251 


A4A8Q7 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PDs360MW 


04713 


2N3251 


A4A8Q8 


1855-0267 


5 




TRANSISTOR J-FET N-CHAN O-MODE TO-92 SI 


28480 


1855-0267 


A4A8Q9 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A4A8Q10 


1855-0267 


5 




TRANSISTOR J-FET N-CHAN D-MODE TO-92 SI 


28480 


1855-0267 


A4A8Q11 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A4A8R1 


0757-0395 


1 


1 


RESISTOR 56.2 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-56R2- 


A4A8R2 


0698-0083 


8 




RESISTOR 1.96K 1% .125W F TC=0+-100 


24546 


CT4- 1/8-TO-1961 - 


A4A8R3 


0757-0401 


0 


5 


RESISTOR 100 1% .125W F TC=0+-100 


24546 


CT4- 1/8-TO-101 -F 


A4A8R4 


0757-0294 


9 


1 


RESISTOR 17.8 1% .125W F TC=0+-100 


19701 


5033R-1/8-T0-17R 


A4A8RS 


0757-0401 


0 




RESISTOR 100 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-101-F 


A4A8R6 


2100-3053 


5 


1 


RESISTOR-TRMR 20 20% C SIDE-ADJ 17-TRN 


73138 


89PR20 


A4A8R7 


2100-3052 


4 


2 


RESISTOR-TRMR 50 10% C SIOE-ADJ 17-TRN 


73138 


89PR50 


A4A8R8 


0757-0416 


7 


1 


RESISTOR 511 1% .125W F TC*0+-100 


24546 


CT4-1/8-T0-511R- 


A4A8R9 


0698-3260 


9 




RESISTOR 464K 1% .125W F TC=0+-100 


28480 


0698-3260 


A4A8R10 


0698-3260 


9 




RESISTOR 464K 1% .125W F TC=0+-100 


28480 


0698-3260 


A4A8R11 


0757-0280 


3 


8 


RESISTOR IK 1% .125W F TC*0+-100 


24546 


CT4-1/8-T0-1001- 


A4A8R12 


0757-0401 


0 




RESISTOR 100 1% .125U P TC-0-^-100 


24546 


CT4-1/8-T0-101-F 


A4A8R13 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1001 - 


A4A8R14 


0698-3155 


1 




RESISTOR 4.64K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-4641- 


A4A8R15 


0698-0082 


7 




RESISTOR 464 1% .125W F TCsO^-lOO 


24546 


CT4-1/8-T0-4640- 


A4A8R16 


0698-3429 


2 


1 


RESISTOR 19.6 1% .125W F TC=0+-100 


03888 


PME55-1/8-T0-19R 


A4A8R17 


0757-0443 


0 




RESISTOR 11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1102- 


A4A8R18 


0757-0438 


3 


4 


RESISTOR 5.11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A8R19* 


0698-3260 


9 


3 


RESISTOR 464K 1% .125W F TC=0+-100 


28480 


0698-3260 


A4A8R20 


0698-3441 


8 


2 


RESISTOR 215 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-215R- 


A4A8R21 


0698-3444 


1 


2 


RESISTOR 316 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-316R- 


A4A8R22 


0698-3442 


9 


2 


RESISTOR 237 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-237R- 


A4A8R23 


0757-0279 


0 


2 


RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-3161- 


A4A8R24* 


0757-0346 


2 


1 


RESISTOR 10 1% .125W F TC=0+-100 


28480 


0757-0346 


A4A8R25 


0757-0280 


3 




RESISTOR IK 1% .125W F TCs0+-100 


24546 


CT4-1/8-T0-1001- 


A4A8R26* 


0698-3154 


0 


n 


RESISTOR 4.22K 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-4221- 


A4A8R27 


0757-0290 


5 


Kfl 


RESISTOR 6.19K 1% .125W F TC=0+-100 


19701 


5033R-1/8-T0-619 


A4A8R28 


0757-0290 


5 


H 


RESISTOR 6.19K 1% .125W F TC=0+-100 


19701 


5033R-1/8-T0-619 


A4A8R29* 


0698-0083 


8 




RESISTOR 1.96K 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-1961- 


A4A8R30* 


0757-0442 


9 


n 


RESISTOR 10K 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-1002- 


A4A8R31 


0698-3156 


2 




RESISTOR 14. 7K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1472- 


A4A8R32 


0698-3156 


2 




RESISTOR 14. 7K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1472- 


A4A8R33 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1001- 


A4A8R35 


2100-3153 


6 


1 


R:VAR 1K/1K/250 OHM 20%/20%/20% 


28480 


2100-3153 


A4A8R38 


0757-1094 


9 


1 


RESISTOR 1.47K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1471- 


A4A8R39 


0757-0442 


9 




RESISTOR 10K 1% .125W F TC=0+-100 


24546 


CT4- 1/8-TO- 1002- 


A4A8R40 


2100-3052 


4 




RESISTOR-TRMR 50 10% C SIDE-ADJ 17-TRN 


73138 


89PR50 


A4A8R41 


0757-0401 


0 




RESISTOR 100 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-101-F 


A4A8R42 


0757-0280 


3 




RESISTOR IK 1% ,125W F TC=0+-100 


24546 


CT4-1/8-T0-10O1- 


A4A8R43 


0698-3155 


1 




RESISTOR 4.64K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-4641 - 


A4A8R44 


0698-0082 


7 




RESISTOR 464 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-4640- 


A4A8R4S 


0757-0443 


0 




RESISTOR 11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1102- 


A4A8R46 


0757-0438 


3 




RESISTOR 5.11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A8R47 


0698-3441 


8 




RESISTOR 215 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-215R- 


A4A8R48 


0698-3444 


1 




RESISTOR 316 1% .125W F TCs0+-100 


24546 


CT4-1/8-T0-316R-F 
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TABLE 1. A4A8, REPLACEABLE PARTS (4 OF 4) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mf r 
Code 


Mfr Part Number 


A4A8R49 


0698-3442 


9 




RESISTOR 237 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-237R- 


A4A8R50 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1001- 


A4A8R51 


0757-0279 


0 




RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-3161- 


A4A8R52* 


0698-3154 


0 




RESISTOR 4.22K 1% .125U F TC=0+-100 


24546 


CT4-1/8-TO-4221- 


A4A8R53 


0757-0290 


5 




RESISTOR 6.19K 1% .125W F TCs0+-100 


19701 


5033R-1/8-T0-619 


A4A8R54 


0757-0290 


5 




RESISTOR 6.19K 1% .125W F TC=0+-100 


19701 


5033R-1/8-T0-619 


A4A8R55* 


0757-0443 


0 


3 


RESISTOR 11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1102- 


A4A8R56 


0698-3156 


2 




RESISTOR 14. 7K 1% .125W F TCs0+-100 


24546 


CT4-1/8-T0-1472- 


A4A8R57 


0698-3156 


2 




RESISTOR 14. 7K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1472- 


A4A8R58 


0698-3440 


7 


1 


RESISTOR 196 1% .125U F TC=0+-100 


24546 


CT4-1/8-T0-196R- 


A4A8RS9 


0698-0082 


7 




RESISTOR 464 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-4640- 


A4A8R60 


0698-3154 


0 




RESISTOR 4.22K 1% .125W F TC=0+-100 


24546 


CT4- 1/8-T0-4221 - 


A4A8R61 


0698-3154 


0 




RESISTOR 4.22K 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-4221 • 


A4A8R62 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


CT4- 1/8- TO- 1001 - 


A4A8R63 


0698-3443 


0 


1 


RESISTOR 287 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-287R- 


A4A8R64 


0757-0401 


0 




RESISTOR 100 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-101-F 


A4A8R66 


0757-0438 


3 




RESISTOR 5.11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A8R67 


0757-0438 


3 




RESISTOR 5.11K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111 - 


A4A8R68 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1001 - 


A4A8R69 


0757-0442 


9 




RESISTOR 10K IX .125W F TC*0+-100 


24546 


CT4-1/8-T0-1002- 


A4A8R70 


0757-0442 


9 




RESISTOR 10K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1002- 


A4A8R71 


0757-0465 


6 


1 


RESISTOR TOOK IX .125W F TCs0+-100 


24546 


CT4-1/8-T0-1003- 


A4A8R72 


0757-0180 


2 


2 


RESISTOR 31.6 IX .125U F TC=0+-100 


28480 


0757-0180 


A4A8R73 


0757-0180 


2 




RESISTOR 31.6 IX .125W F TC«0+-100 


28480 


0757-0180 


A4A8TP1 


0360-1788 


7 


4 


CONNECTOR-SGL COMT PIN .045- IN-BSC-SZ SO 


28480 


0360-1788 


A4A8TP2 


0360-1788 


7 




CONNECTOR -SGL COHT PIN .045- IN-BSC-SZ SO 


28480 


0360-1788 


A4A8TP3 


1251-0600 


0 


2 


CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A4A8TP4 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A8TP5 


0360-1788 


7 




CONNECTOR-SGL CONT PIN .045- IN-BSC-SZ SQ 


28480 


0360-1788 


A4A8TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 .14-MN-BSC-SZ SQ 


28480 


1251-0600 


A4A8VR1 


1902-3139 


7 


1 


OIODE-ZNR 8.25V 5X 00-35 PD=.4W 


28480 


1902-3139 
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0470-0440 


9 


1 


COATING DOW CORNING 3140 SIL-RBR-RTV IP 


28480 


0470-0440 




1250-0690 


6 


1 


CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 


28480 


1250-0690 




2190-0401 


0 


4 


UASHER-FL NM NO. 4 .12-IN-ID .312-IN-OD 


28480 


2190-0401 




2190-0557 


7 


1 . 


WASHER-LK INTL T NO. 10 .195-IN-ID 


78189 


1210-06-00-0551 




2200-0101 


0 


4 


SCREU-MACH 4-40 .188-IN-LG PAN-HD-POZI 


00000 


ORDER BY DESCRIP 




2950-0078 


•9 


1 


NUT-HEX-OBL-CHAM 10-32-TH0 .067-IN-THK 


28480 


2950-0078 




6960-0069 


3 


1 


PLUG-HOLE CNCL-HO FOR .125-D-HOLE NYL 


28480 


6960-0069 




8151-0014 


5 


1 


WIRE 24AWG 1X24 


28480 


8151-0014 




85662-20038 


0 


1 


CVR ATTEN BW FLT 


28480 


85662-20038 




86701-40001 


9 


1 


EXTRACTOR PC 


28480 


86701-40001 
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FIGURE 10. A4A8 AHENUATOR-BANDWIDTH FILTER, COMPONENT LOCATIONS 



A4A8 15/16 

























































A4A9 IF Contrgl 




IF-OISPLAY SECTION 



A4A9 IF CONTROL, CIRCUIT DESCRIPTION 



Control information for A4 IF-Video assembly is transmitted over the Instrument Bus from the A 15 
Controller and decoded by A4A9 IF Control. 



Address Decoder (B) 

The Address Decoder monitors ADR 0—4 and activates the input latches for addresses 20 and 21 when 
LTIO goes low. Address 20 activates U6, U8, and U9. Address 21 activates U3, UlO, and U12: 





ADR4 


ADR3 


ADR2 


ADR1 


ADRO 




(16) 


(8) 


(4) 


(2) 


(1) 


Address 20 


H 


L 


H 


L 


L 


Address 21 


H 


L 


H 


L 


H 



Input Latches (A) 

The input latches hold whatever was present at their inputs when LTIO goes low. The output goes high to 
activate the function. For example, when U8 pin 5 is high, SGIO (step gain 10) is activated. 

AO.O to A15.9 dB Control (C) 

The AO.O to 15.9 dB Control circuitry provides attenuation control voltages for the A4A5 Step Gain. Up to 
14 dB of attenuation is accomplished by switching on discrete attenuation steps on the A4A5 Step Gain via 
the A8dB, A4dB and A2dB control switching lines. The smaller attenuation steps (0.1 dB through 1.9 dB) are 
accomplished by controlling the amount of dc current through a PIN diode attenuator on A4A5. One of 
the outputs of Ull goes low when a particular step of attenuation is selected. The output of U19A also 
goes low when an odd step of attenuation is desired (0.1 dB, 0.3 dB, 1.5 dB, etc). The fixed resistors tied to 
edge-connector pin P2-7 determine the amount of current through (and hence the attenuation of) the PIN 
diode attenuator. The operation of the attenuator is described in A4A5. 



IF Gain Control (D) 

The IF Gain Control interfaces with A4A5 Step Gain, the Log Amplifiers in A4A2, A4A3, and A4A1 Video 
Processor, A table on the A4A9 schematic describes the conditions under which the steps are used. 



Bandwidth Control (E) 

Bandwidths from 3 MHz to 100 kHz (BW5 = +14.8V): These bandwidths are produced in the 21.4 MHz IF 
by four parallel tank circuits (two in A4A4 Bandwidth Filter and two in A4A8 Attenuator-Filter). The Q 
(which determines bandwidth) is controlled by PIN diodes used as variable resistors. The resistance of these 
PIN diodes is determined by the dc current through them which in turn is determined by the particular 
resistive control path chosen by U6. Either R60, R61 or R62 is switched in by a low U6 output. These 
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potentiometers (3 MHz, 1 MHz, or 300 kHz) determine the PIN diode current and hence the bandwidth. If 
none of these resistive control paths are chosen, U4A turns on and the filter poles go to their highest Q 
(determined by factory-selected resistors on A4A4 and A4A8) which yields the 100 kHz bandwidth. USB is 
on only for bandwidths 3 MHz through 100 kHz. 



Bandwidths from 30 kHz to 3 kHz (BW = —0.6V): These bandwidths are produced in the 21.4 MHz IF by 
five crystal filter poles (three in A4A4 and two in A4A8). The Q (which determines the bandwidth) is 
controlled by dc current through PIN diodes in a similar manner to the 3 MHz— 100 kHz bandwidths 
described in the above paragraph. Potentiometers R65, R66 (10 kHz and 3 kHz) determine the PIN diode 
current and hence the bandwidth. If neither of these resistive control paths are chosen, U4B and U4C turn 
on and the filter poles go to their lowest Q (determined by factory-selected resistors on A4A4 and A4A8) 
which yields the 30 kHz bandwidth. 



Bandwidths from 1 kHz to 10 kHz (Switch = OV): These bandwidths are produced in 3 MHz IF (A4A7) by 
five crystal filter poles. The Q is controlled by factory-selected resistors which are switched in by diodes on 
A4A7. The diodes are controlled by U3A (10 Hz), U3B (30 Hz), U3C (100 Hz), and U3D (300 Hz). If none 
of these transistors are on, the filter poles go to the lowest Q which yields the 1 kHz bandwidth. U16C is on 
only for bandwidths 1 kHz through 10 Hz. 
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A4A9 IF CONTROL, TROUBLESHOOTING 



If the BW3 control line is not switching, it is most likely defective. If U4D is found to be defective, check 
U8C to determine if it has failed also. 

Figure 1 is reproduced from the troubleshooting for the A4A5 Step Gain. It shows the results of a quick 
test to determine proper operation of the 0.0 to 1.9 dB attenuator section of the AO.O to A 15.9 dB control. 
As Figure 1 shows, the steps are not exactly 0.1 dR If the steps are not continuously increasing (monotonic), 
either a control line is not switching or a switching diode is defective. Note 10 will be useful in determining 
when a control line is active. 




CCNTCR 100 . 000 MHS 

nes BM 3 MHz (1) VSW 3 kHz 



SPAN 0 Hz 
SWP 00 sac 



FIGURE 1. 0.1 dB STEP GAIN DISPLAY 

"The absolute step amplitudes can be determined with the MARKER A function (the reference steps are 0.0 
dB and 0.9 dB). In the Linear mode the error should be less than ±0.12 dB. 

The 0.1 dB through 1.8 dB steps are controlled by factory-selected resistors. If one of these steps is in error 
by more than ±0.12 dB in the Linear mode, refer to Section V for the procedure to determine the correct 
value. The other steps should be ±02 dB in the Linear mode. 




IF-OISPLAY SECTION 



TABLE 1. A4A9, REPLACEABLE PARTS (1 OF 3) 



Reference 

Designation 


HP Part 
Number 


C 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A9 


85662-60187 


4 


1 


IF CONTROL 


28480 


85662-60187 


A4A9C1 


0160-4832 


4 


14 


CAPACITOR-FXD .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A9C2 


0180-0197 


8 


4 


CAPACITOR- FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


A4A9C3 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A9C4 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VOC CER 


28480 


0160-4832 


A4A9C5 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A9C6 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10X 100VDC CER 


28480 


0160-4832 


A4A9C7 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 10OVOC CER 


28480 


0160-4832 


A4A9C8 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A9C9 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VOC CER 


28480 


0160-4832 


A4A9C10 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A9C11 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A9C12 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A9C13 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100VDC CER 


28480 


0160-4832 


A4A9C14 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% lOOVOC CER 


28480 


0160-4832 


A4A9C15 


0160-4822 


2 


4 


CAPACITOR-FXD 1000PF +-5% 100VDC CER 


28480 


0160-4822 


A4A9C16 


0160-4822 


2 




CAPACITOR-FXD 1000PF +-5% lOOVDC CER 


28480 


0160-4822 


A4A9C17 


0160-4822 


2 




CAPACITOR-FXD 1000PF +-5% 100VDC CER 


28480 


0160-4822 


A4A9C18 


0160-4822 


2 




CAPACITOR-FXD 1000PF +-5% 100VDC CER 


28480 


0160-4822 


A4A9C19 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10% 100V0C CER 


28480 


0160-4832 


A4A9C20 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20V0C TA 


56289 


150D225X9020A2 


A4A9C21 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20V0C TA 


56289 


150D225X9020A2 


A4A9C22 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


A4A9CR1 


1901-0050 


3 


29 


DIODE- SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR2 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NS DO-35 


9N171 


1N4150 


A4A9CR3 


1901-0050 


3 




DIODE -SWITCHING 80V 200MA 2NS DO- 35 


9N171 


1N4150 


A4A9CR4 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR5 


1901-0050 


3 




DIODE -SWITCHING 80V 200MA 2NS DO- 35 


9N171 


1N4150 


A4A9CR6 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A4A9CR7 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR8 


1901-0050 


3 




DIODE-SWITCHING 80V 200NA 2NS DO-35 


9N171 


1N4150 


A4A9CR9 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR10 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A4A9CR11 


1901-0050 


3 




DIODE-SVITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR12 


1901-0050 


3 




DIODE-SWITCHING 80V 200NA 2NS DO-35 


9N171 


1N4150 


A4A9CR13 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A4A9CR14 


1901-0050 


3 




DIODE-SWITCHING 80V 200NA 2NS 00-35 


9N171 


1N4150 


A4A9CR15 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A4A9CR16 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NS DO-35 


9N171 


1N4150 


A4A9CR17 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


9N171 


1N4150 


A4A9CR18 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR19 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR20 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR21 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR22 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR23 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NSnTO-35 


9N171 


1N4150 


A4A9CR24 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR25 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR26 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR27 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR28 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9CR29 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


9N171 


1N4150 


A4A9L1 


9100-1618 


1 


1 


INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A4A9R2 


0757-0438 


3 


7 


RESISTOR 5.11IC 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A9R3 


0757-0289 


2 


4 


RESISTOR 13. 3K 1% .125W F TC=0+-100 


19701 


5033R-1/8-T0-133 


A4A9R6 


0757-0463 


4 




RESISTOR 82. 5K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-8252- 


A4A9R7 


0698-3456 


5 


1 


RESISTOR 287K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-2873- 


A4A9R10 


0757-0458 


7 


2 


RESISTOR 51. IK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-5112- 


A4A9R11 


0698-3156 


2 


4 


RESISTOR 14. 7K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1472- 


A4A9R14 


0757-0442 


9 


6 


RESISTOR 10K 1% .125W F TC*0+-100 


24546 


CT4-1/8-T0-1002- 


A4A9R15 


0698-0082 


7 


1 


RESISTOR 464 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-4640- 


A4A9R16 


0757-0424 


7 


1 


RESISTOR 1.1K 1% .125W F TC=0+-100 


24546 


CT4-1/8-TO-1101- 


A4A9R17 


0757-0442 


9 




RESISTOR 10K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1002-F 
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IF-OISPIAY SECTION 



TABLE 1. A4A9, REPLACEABLE PARTS (2 OF 3) 



‘ference 
>i gnat ion 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A9R18 


0757-0317 


7 


1 


RESISTOR 1.33K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1331- 


A4A9R19 


0757-0442 


9 




RESISTOR 10K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1002- 


A4A9R20 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A9R21 


0757-0419 


0 


2 


RESISTOR 681 IX ,125U F TC«0+-100 


24546 


CT4-1/8-T0-681R- 


A4A9R22 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC»0+-100 


24546 


CT4-1/8-T0-5111- 


A4A9R23 


0757-0419 


0 




RESISTOR 681 IX .125U F TC-Of-100 


24546 


CT4-1/8-T0-681R- 


A4A9R24 


0757-0280 


3 


1 


RESISTOR IK IX .125U F TC=0+-100 


24546 


CT4-1/8-T0-1001- 


A4A9R25 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A9R26 


0757-0428 


1 


1 


RESISTOR 1.62K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1621- 


A4A9R27 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A9R28 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


CT4- 1/8-T0-5111 - 


A4A9R29 


0698-0085 


0 


4 


RESISTOR 2.61K 1% .125W F TC=0+-100 


24546 


CT4-1/a-T0-2611- 


A4A9R30 


0757-0458 


7 




RESISTOR 51. IK IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-5112- 


A4A9R31 


0757-0279 


0 


1 


RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-3161- 


A4A9R32 


0757-0289 


2 




RESISTOR 13. 3K IX .125W F TC=0+-100 


19701 


5033R-1/8-T0-133 


A4A9R33 


0698-3156 


2 




RESISTOR 14. 7K IX .125W F TC*0+-100 


24546 


CT4-1/8-T0-1472- 


A4A9R34 


0698-3437 


2 


3 


RESISTOR 133 IX .125W F TCa0+-100 


24546 


CT4-1/8-T0-133R- 


A4A9R35 


0757-0289 


2 




RESISTOR 13. 3K IX .125W F TC*0+-100 


19701 


5033R-1/8-T0-133 


A4A9R36 


0698-3156 


2 




RESISTOR 14. 7K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1472- 


A4A9R37 


0698-3437 


2 




RESISTOR 133 IX .125U F TCsQ^^-lOO 


24546 


CT4-1/8-T0-133R- 


A4A9R38 


0757-0442 


9 




RESISTOR 10K IX .125W F TC*0+-100 


24546 


CT4-1/8-T0-1002- 


A4A9R39 


0757-0442 


9 




RESISTOR 10K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1002- 


A4A9R40 


0698-0085 


0 




RESISTOR 2.61K IX .125U F TCs0i--100 


24546 


CT4-1/8-T0-2611- 


A4A9R41 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-5111- 


A4A9R42 


0757-0444 


1 


1 


RESISTOR 12. IK IX .125W F TC=0+-100 


24546 


CT4-1/8-TO-1212- 


A4A9R43 


0757-1094 


9 


2 


RESISTOR 1.47K IX .125U F TC=0+-100 


24546 


CT4-1/8-T0-1471- 


A4A9R44 


0757-1094 


9 




RESISTOR 1.47K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1471- 


A4A9R45 


0698-3450 


9 


2 


RESISTOR 42. 2K IX .125U F TC=04--100 


24546 


CT4-1/8-T0-4222- 


A4A9R46* 


0757-0466 


7 


1 


RESISTOR 110K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1103- 


A4A9R47 


0698-3457 


6 


1 


RESISTOR 316K IX .125W F TC=0+-100 


28480 


0698-3457 


A4A9R48* 


0698-3458 


7 


1 


RESISTOR 348K 1% .125W F TC=0+-100 


28480 


0698-3458 


A4A9R49 


0698-3161 


9 


1 


RESISTOR 38. 3K 1X .125W F TC=0+-100 


24546 


CT4-1/8-T0-3832- 


A4A9R50* 


0757-0462 


3 


1 


RESISTOR 75K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-7502- 


A4A9R51 


0757-0464 


5 


1 


RESISTOR 90. 9K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-9092- 


A4A9R52* 


0698-8960 


6 


1 


RESISTOR 750K IX .125W F TC=0+-100 


28480 


0698-8960 


A4A9R53 


0698-3449 


6 


1 


RESISTOR 28. 7K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-2872- 


A4A9R54 


0757-0199 


3 


2 


RESISTOR 21. 5K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-2152- 


A4A9R55* 


0757-0460 


1 


2 


RESISTOR 61. 9K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-6192- 


A4A9R56 


0757-0460 


1 




RESISTOR 61. 9K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-6192- 


A4A9R57* 


0698-3460 


1 


1 


RESISTOR 422K IX .125W F TC=0+-100 


28480 


0698-3460 


A4A9R58 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-4222- 


A4A9R59* 


0698-8824 


1 


1 


RESISTOR 562K IX .125W F TC=0+-100 


28480 


0698-8824 


A4A9R60 


2100-3103 


6 


2 


RESISTOR-TRMR 10K 10X C SIDE-AOJ 17-TRN 


73138 


89PR10K 


A4A9R61 


2100-3054 


6 


2 


RESISTOR-TRMR 50K 10X C SIDE-AOJ 17-TRN 


73138 


89PR50K 


A4A9R62 


2100-3162 


7 


1 


RESISTOR-TRHR 200K 10X C SIDE-ADJ 17-TRN 


73138 


89PR200K 


A4A9R63 


0698-3437 


2 




RESTSTOR 133 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-133R- 


A4A9R64 


0757-0289 


2 




RESISTOR 13. 3K 1% .125W F TC=0+-100 


19701 


5033R-1/8-T0-133 


A4A9R65 


2100-3054 


6 




RESISTOR-TRMR 50K 10X C SIDE-AOJ 17-TRN 


73138 


89PR50K 


A4A9R66 


2100-3103 


6 




RESISTOR-TRMR 10K 10X C SIDE-ADJ 17-TRN 


73138 


89PR10K 


A4A9R67 


0698-0085 


0 




RESISTOR 2.61K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-2611- 


A4A9R68 


0698-0085 


0 




RESISTOR 2.61K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-2611- 


A4A9R69 


0698-3260 


9 


1 


RESISTOR 464K 1% .125W F TC=0+-100 


28480 


0698-3260 


A4A9R70* 


0698-8826 


3 


1 


RESISTOR 825K 1% .125W F TCsQ+-100 


28480 


0698-8826 


A4A9R71 


0757-0199 


3 




RESISTOR 21. 5K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-2152- 


A4A9R72* 


0757-0467 


8 


1 


RESISTOR 121K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1213- 


A4A9R74* 


0757-0463 


4 


2 


RESISTOR 82. 5K 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-8252- 


A4A9R75 


0698-3156 


2 




RESISTOR 14. 7K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1472- 


A4A9R76 


0757-0465 


6 


1 


RESISTOR lOOK 1% .125W F TC=0+-100 


24546 


CT4-1/8-T0-1003- 


A4A9R77 


0757-0442 


9 




RESISTOR 10K IX .125W F TC=0+-100 


24546 


CT4-1/8-T0-1002- 


A4A9TP1 


1251-0600 


0 


2 


CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A4A9TP2 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A4A9U1 


1826-0990 


0 


1 


IC OP AMP GP DUAL 8-DIP-C PKG 


28480 


1826-0990 


A4A9U2 


1820-1418 


7 


1 


IC DCOR TTL LS BCD-TO-DEC 4-TO-10-LINE 


01295 


SN74LS42N 


A4A9U3 


1858-0076 


0 


3 


TRANSISTOR ARRAY 14-PIN PLSTC TO-116 


04713 


MPQ2907P 


A4A9U4 


1858-0076 


0 




TRANSISTOR ARRAY 14-PIN PLSTC TO-116 


04713 


MPQ2907P 


i4A9U5 


1810-0280 


8 


3 


NETUORK-RES 10-SIP 10. OK OHM X 9 


91637 




CSC10A01 -103G/MSP 

^ 
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TABLE 1. A4A9, REPLACEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mf r 
Code 


Mfr Part Number 


A4A9U6 


1820-0468 


5 


2 


IC DCDR TTL 8CD-TO-OEC 4-TO-10-LIME 


01295 


SN7445N 


A4A9U7 


1820-1195 


7 


1 


IC FF TTL LS 0-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS175N 


A4A9U8 


1858-0077 


1 


1 


TRANSISTOR ARRAY 14-PIN PLSTC TO-116 


04713 


MP02222P 


A4A9U9 


1820-0471 


mi 


3 


IC INV TTL HEX 1-INP 


01295 


SN7406N 


A4A9U10 


1820-1196 


8 


5 


IC FF TTL LS 0-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A4A9U11 


1820-0468 


5 




IC DCDR TTL BCD-TO-OEC 4-TO-10-LINE 


01295 


SN7445N 


A4A9U12 


1810-0280 


8 




NETUORK-RES 10-SIP 10. OK OHM X 9 


91637 


CSC10A01 - 103G/MS 


A4A9U13 


1820-1216 


3 


1 


IC DCDR TTL LS 3-TO-8-LINE 3-INP 


01295 


SN74LS138N 


A4A9U14 


1820-1196 


8 




IC FF TTL LS 0-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A4A9U15 


1820-0471 


ml 




IC INV TTL HEX 1-INP 


01295 


SN7406N 


A4A9U16 


1858-0076 






TRANSISTOR ARRAY 14-PIN PLSTC TO-116 


04713 


MPQ2907P 


A4A9U17 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A4A9U18 


1820-1196 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A4A9U19 


1820-0471 






IC INV TTL HEX 1-INP 


01295 


SN7406N 


A4A9U20 


1820-1196 






IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS174N 


A4A9U21 


1820-2024 




1 


IC ORVR TTL LS LINE ORVR OCTL 


01295 


SN74LS244N 


A4A9U22 


1810-0280 






NETWORK-RES 10-SIP 10. OK OHM X 9 


91637 


CSC10A01-103G/MS 


A4A9VR1 


1902-3203 




1 


OIOOE-ZNR 14.7V 5% 00-35 P0s.4W 


28480 


1902-3203 


A4A9VR2 


1902-0041 




1 


DIOOE-ZNR 5.11V 5% DO-35 P0=.4W 


07263 


1N751A 










A4A9 MISCELLANEOUS PARTS 








85662-80043 


3 


1 


LBL ID 662-60187 


28480 


85662-80043 




85662-20192 


7 


1 


BD IF CONTROL 


28480 


85662-20192 




8159-0005 


0 


2 


RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

. 


28480 


8159-0005 
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FIGURE 2. A4A9 IF CONTROL, BLOCK DIAGRAM 
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FIGURES. A4A9 IF CONTROL, COMPONENT LOCATIONS 
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8 A4A9 



FIGURE 3.A4A9 IF CONTROL. COMPONENT LOCATIONS 
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FIQURE 4. A4A9 SCHEMATIC DIAGRAM (2 OF 2) 
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A4A10 IF' Video Motherboard 




I F-DISPLAY SECTION 



TABLE 1 . A4A10, REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number"^ 


A4A10 


85662-60t49 


1 


1 


BOARD ASSEMBLY, IF-VIDEO MOTHERBOARD 


28480 


85662-60 149 


A4A10C1 


OteO-1746 


5 


2 


CAPACITOR-FXD 15UF+-10X 20VDC TA 


56289 


150D156X9020E2 


A4A10C2 


0180-0229 


7 


1 


CAPACITOR-FXD 33UF+-1 OX lOVDC TA 


56289 


150D336X9013B2 


A4A10C3 


0180-1746 


5 




CAPACITOR-FXD 15UF+-10X EOWDC TA 


56289 


150D156X9G20B2 


A4A1DC4 


0160-4833 


5 


13 


CAPACITOR-FXD . 022UF +-10X lOOVDC CER 


28480 


0160-4833 


AAAI0C5 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A1DC6 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A10C7 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A10C8 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10X lOOWDC CER 


28480 


316D-4B33 


A4A10C9 


0160-4033 


5 




CAPACITOR-FXD .022UF +-10X lOOWDC CER 


28480 


0160-4833 


A4A1DC1D 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10X lOOUDC CER 


28480 


3160-4833 


A4A10CU 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A10C12 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10X lOOVDC CER 


28480 


0163-4833 


A4A10C13 


0160-4832 


4 


3 


CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


28480 


0160-4032 


A4A10C14 


0160-4833 


5 




CAPACITOR-FXD , 022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A10C1S 


0160-4032 


4 




CAPACITOR-FXD ,01UF +-10X lOOUDC CER 


28480 


0160-4832 


A4A10C16 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A10C17 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10X lOOVDC CER 


20480 


0160-4033 


A4A1QC1B 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A10C19 


0160-4574 


1 


4 


CAPACITOR-FXD lOOOPF +-10X lOOVDC CER 


28480 


0160-4574 


A4A10C30 


0160-4574 


1 




CAPACITOR-FXD lOOOPF +-10X lOOVDC CER 


28480 


0163-4574 


A4A10C21 


0160-4574 


1 




CAPACITOR-FXD lOOOPF +-10X lOOVDC CER 


28480 


0160-4574 


A4A10C22 


0160-4574 


1 




CAPACITOR-FXD lOOOPF +-10X lOOVDC CER 


28480 


0160-4574 


A4A10C23 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A10J1 


1251-0432 


2 


1 


CONN-POST TYPE . 1 DO-PIN-SPCG 50-CONT 


28480 


1251-8432 


A4A10J2 


1251-3276 


2 


1 


CONNECTOR 6-PlN M POST TYPE 


20430 


1251-3276 


A4A1 DLl 


9100-1618 


1 


11 


INDUCTOR RF-CH-MLD 5 . 6UH 10% 


28480 


9100-1618 


A4A10L2 


9100-1610 


1 




INDUCTOR RF-CH-MLD 5.6UH lOX 


28480 


9100-1618 


A4A1DL3 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5 . 6UH lOX 


28480 


9100-1618 


A4A10L4 


08558-80011 


6 


3 


FILTER COIL BLUE - . 


2B4B0 


08558-80011 


A4A10LS 


08SSG-B0011 


6 




FILTER COIL BLUE 


20480 


08558-80011 


A4A10L& 


08558-80011 


6 




FILTER COIL BLUE 


28480 


08558-80011 


A4A10L7 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 1 OX 


28480 


9100-1618 


A4A1QL8 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH ICX 


28480 


9100-1618 


A4A10L? 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5 . 6UH 1 OX 


28480 


9100-1618 


A4A10L10 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH lOX 


2B48Q 


9100-1618 


A4A10L11 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 1 OX 


28480 


9100-1618 


A4A10L12 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH lOX 


28480 


9100-1618 


A4A10L13 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UM 1 OX 


28480 


9100-1618 


A4A10L14 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH lOX 


28480 


9100-1618 


A4A1 0R1 


0757-0401 


0 


4 


RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/8-TO-101-F 


A4A10R2 


0757-0401 


0 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4- 1/8-TO- 101-F 


A4A1DR3 


0757-0401 


0 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-131-F 


A4A10R4 


0757-0401 


0 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


04 -1/8-TO -101-F 


A4A10A4XA1P1 


1251-0472 


4 


15 


CONNECTOR-PC EDGE 6-CONT/ROU 2-R0U3 


28480 


1251-0472 


A4A10A4XA1P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/RQU 2-ROUS 


28480 


1251-0472 


A4A10A4XA2P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2-ROWS 


2848 D 


1251-0472 


A4A10A4XA2P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2-ROUS 


28480 


1251-0472 


A4A1DA4XA3P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-RDUS 


28480 


1251-0472 


A4A10A4XA3P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2-ROU3 


28480 


1251-0472 


A4A10A4XA4P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROUS 


28480 


1251-0472 


A4A10A4XA4P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


28480 


1251-0472 


A4A10A4XA5P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


28480 


1251 -0472 


A4A10A4XA3P2 


1251-2034 


8 


1 


CONNECTOR-PC EDGE lO-CONT/ROU 2-ROWS 


28480 


1251-2034 


A4A1 BA4XA6A1P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


28480 


1251-0472 


A4A10A4XA6A2P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


28480 


1251-0472 


A4A1 0A4XA7P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2- ROWS 


28480 


1251-0472 


A4A10A4XA7P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2-ROUS 


20430 


1251-0472 


A4A10A4XA8P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2-ROUS 


28480 


1251-0472 


A4A10A4XA8P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2- ROWS 


28480 


1251-0472 


A4A1DA4XA9P1 


1251-2026 


8 


2 


CONNECTOR-PC EDGE 10-CONT/ROU 2-ROUS 


28480 


1251-2026 


A4A10A4XA9P2 


1251-2026 


8 




CONNECTOR-PC EDGE 18-CONT/ROU 2-ROUS 


28480 


1251-2026 



A4A10 1 
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FIGURE 1. A4A10 IF-VIDEO MOTHERBOARD, COMPONENT LOCATIONS 



^ A4M0 



































I F-DISPLAY SECTION 



TABLE 1. A4A10, REPLACEABLE PARTS 



Reference 

Designation 


HP Part 
Number 


II 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4A10 


8S662-60149 


8 


1 


BOARD ASSEMBLY, IF-VIDEO MOTHERBOARD 


28480 


85662-63149 


A4A10C1 


0180-1746 


5 


2 


CAPACITQR-FXD 15UF+-10X 20VDC TA 


56289 


150D156X9020B2 


A4A10C2 


0180-0229 


7 


1 


CAPACITOR-FXD 33UF+-10X lOVDC TA 


56289 


1S0D336X9013B2 


A4A10C3 


0100-1746 


5 




CAPACITOR-FXD 15UF+-10X EO^DC TA 


56289 


150D156X9020D2 


A4A10C4 


0160-4833 


5 


13 


CAPACITOR-FXD . 022UF +-10X lOOVDC CER 


20480 


0160-4833 


A4A10CS 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10X lOOVDC CER 


28480 


0160-4833 


A4A10C& 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10% lOOVDC CER 


28480 


0160-4833 


A4A10C7 


0160-4033 


5 




CAPACITOR-FXD .022UF +-10% 10O9DC CER 


28480 


0160-4833 


A4A1QC8 


0160-4833 


5 




CAPACITOR-FXD . D22UF +-10% lOOVDC CER 


28480 


3160-4833 


A4A10C9 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10% lOOVDC CER 


28480 


0160-4033 


A4A10C10 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10% lOOVDC CER 


20480 


3160-4833 


A4AtOCn 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10X 1009DC CER 


28480 


0160-4833 


A4A10C12 


0160-4833 


5 




CAPACITOR-FXD .022UF +-10% 1009DC CER 


28480 


0163-4833 


A4A10C13 


0160-4832 


4 


3 


CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4A10C14 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10% lOOVDC CER 


28480 


0160-4833 


A4AI0C15 


0160-4832 


4 




CAPACITOR-FXD .OIUF +-10X lOOVDC CER 


28480 


0160-4832 


A4AtDC16 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10% lOOVDC CER 


28480 


0160-4833 


A4A10C17 


0160-4833 


5 




CAPACITOR-FXD .D22UF +-10% lOOVDC CER 


28488 


0160-4833 


A4A10C18 


0160-4833 


5 




CAPACITOR-FXD . 022UF +-10% lOOVDC CER 


2B4B0 


0160-4833 


A4A1DC19 


0160-4574 


1 


4 


CAPACITOR-FXD lOOOPF +-10X lOOVDC CER 


28480 


0160-4574 


A4A10C20 


0160-4574 


1 




CAPACITOR-FXD lOOOPF +-10% lOOVDC CER 


28480 


0160-4574 


A4A10C21 


0160-4574 


1 




CAPACITOR-FXD lOOOPF +-10% lOOVDC CER 


28480 


0160-4574 


A4A10C22 


0160-4574 


□ 




CAPACITOR-FXD lOODPF +-10% lOOVDC CER 


20480 


0160-4574 


A4A10C23 


0160-4832 


□ 




CAPACITOR-FXD .OIUF +-10% lOOVDC CER 


28480 


0160-4832 


A4A10J1 


1251-8432 


2 


1 


CONN-POST TYPE . 1 00-PIN- SPCG 50-CONT 


28480 


1251-8432 


A4A10J2 


1251-3276 


2 


1 


CONNECTOR 6-PIN M POST TYPE 


20480 


1251-3276 


A4A10L1 


9100-1618 


1 


11 


INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A4A10L2 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5 . 6UH 10% 


28480 


9100-1610 


A4AiaL3 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A4A10L4 


08558-80011 


6 


3 


FILTER COIL BLUE - , 


28480 


08558-80011 


A4A1DL3 


08S5B-BD011 


6 




FILTER COIL BLUE 


28480 


08558 -80D11 


A4A10L6 


08358-80011 


6 




FILTER COIL BLUE 


28480 


00553-80011 


A4A10L7 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


20480 


9130-1618 


A4A10L8 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


2B488 


9100-1618 


A4A10L9 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9103-1618 


A4A10L10 


9100-1618 


1 




INDUCTOR RF-CH-MLD 3 . 6UH 10% 


28480 


9100-1618 


A4A10L11 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A4A10L12 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


23480 


9100-1618 


A4A10L13 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


2B4B0 


9100-1618 


A4A10L14 


9100-1618 


1 




INDUCTOR RF-CH-MLD 5.6UH 10% 


28480 


9100-1618 


A4A1 0R1 


0757-0401 


0 


4 


RESISTOR 100 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A4A10R2 


0757-0401 


0 




RESISTOR 100 1% .125W F TC=0+-100 


24546 


C4-1/8-T0- 101-F 


A4A1 0R3 


0757-0401 


0 




RESISTOR 100 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A4A10R4 


0757-0401 


0 




RESISTOR 100 1% .125W F TC“0+-100 


24546 


C4-1/8-T0 -101-F 


A4A10A4XA1P1 


1251-0472 


4 


15 


CONNECTOR-PC EDGE 6-CONT/ROU 2-R0U3 


28480 


1251-0472 


A4A10A4XA1P2 


1251-0472 


4 




CONNECTQR-PC EDGE 6-CONT/ROW 2-ROWS 


20480 


1251-0472 


A4A1DA4XA2P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2-ROWS 


28480 


1251-0472 


A4A10A4XA2P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


28480 


1251-0472 


A4A1DA4XA3P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


28480 


1251-0472 


A4A10A4XA3P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


20480 


1251-0472 


A4AtOA4XA4Pl 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


2848 0 


1251-3472 


A4A10A4XA4P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


2B480 


1251-0472 


A4A10A4XASP1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROUS 


28480 


1251 -0472 


A4A10A4XASP2 


1251-2034 


S 


1 


CONNECTOR-PC EDGE IB-CONT/ROU 2-ROWS 


28480 


1251-2034 


A4A10A4XA6A1P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROUS 


28480 


1251-0472 


A4A10A4XA6A2P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-R0U3 


28400 


1251-0472 


A4A10A4XA7P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 


28480 


1251-0472 


A4A10A4XA7P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROUS 


20480 


1251-0472 


A4A1DA4XA8P1 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROW 2-ROUB 


28480 


1251-0472 


A4A10A4XA9P2 


1251-0472 


4 




CONNECTOR-PC EDGE 6-CONT/ROU 2-ROUS 


28480 


1251-0472 


A4A10A4XA9P1 


1251-2026 


8 


2 


CONNECTOR-PC EDGE 18-CONT/ROU 2-ROWS 


28480 


1251-2026 


A4A10A4XA9P2 


1251-2026 


8 




CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 


20480 


1251-2026 



A4A10 1 
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I F-DISPLAY SECTION 



GENERAL PARTS LISTING 



INTRODUCTION 

The replaceable parts list breakdown for each major 
assembly is located following the circuit description 
for the assembly. This section contains information 
for ordering the replacement parts not listed in the 
major assembly tabs. Table 1 includes a list of refer- 
ence designations and a list of abbreviations used in 
the parts list. Table 2 lists names and addresses that 
correspond to the manufacturer code numbers in the 
parts list. 



REPLACEABLE PARTS LIST 

The following information is listed for each part: 

1 . The Hewlett-Packard part number. 

2. The part number check digit (CD). 

3. The total quantity (Qty) in the instrument. This 
quantity is given only once, at the first appear- 
ance of the part in the list. 



4. The description of the part. 

5. A five-digit code indicating a typical manufac- 
turer of the part. 

6. The manufacturer’s part number. 

ORDERING INFORMATION 

To order a part listed in the replaceable parts table, 
quote the Hewlett-Packard part number (with check 
digit), indicate the quantity required, and address the 
order to the nearest Hewlett-Packard office. The 
check digit will ensure accurate and timely processing 
of your order. 

To order a part that is not listed in the replaceable 
parts table, include the instrument model number, 
instrument serial number, the description and func- 
tion of the part, and the number of parts required. 
Address the order to the nearest Hewlett-Packmd 
office. 
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I F-DISPLAY SECTION 



TABLE 1. REFERENCE DESIGNATIONS AND ABBREVIATIONS (1 OF 3) 



REFERENCE DESIGNATIONS 



A Assembly 

AT Attenuator, Isolator, 

Limiter, Termination 

B Fan, Motor 

BT Battery 

C Capacitor 

CP Coupler 

CR Diode, Diode Thyristor, 

Step Recovery Diode, Varactor 

DC Directional Coupler 

DL Delay Line 

DS Annunciator, Lamp, Light 

Emitting Diode (LED), 
Signaling Device (Visible) 
E Miscellaneous Electrical Part 



F Fuse 

FL Filter 

HY Circulator 

J Electrical Connector 

(Stationary Portion), Jack 

K Relay 

L Coil, Inductor 

M Meter 

MP Miscellaneous Mechanical Part 

P Electrical Connector 

(Movable Portion), Plug 

Q Silicon Controlled Rectifier 

(SCR), Transistor, 
Triode Thyristor 
R Resistor 



RT Thermistor 

S Switch 

T Transformer 

TB Terminal Board 

TC Thermocouple 

TP Test Point 

U Integrated Circuit, Microcircuit 

V Electron Tlibe 

VR Breakdown Diode (Zener), 

Voltage Regulator 

W Cable, Wire, Jumper 

X Socket 

Y Crystal Unit (Piezoelectric, 

Quartz) 

Z Timed Cavity, TUned Circuit 



ABBREVIATIONS 



A Across Flats, Acrylic, Air 

(Dry Method), Ampere 

ADJ Adjust, Adjustment 

ANSI American National 

Standards Institute 
(formerly USASI-ASA) 

ASSY Assembly 

AWG American Wire Gage 



BCD '. . Binary Coded Decimal 

BD Board, Bundle 

BE-CU Beryllium Copper 

BNC Type of Connector 

BRG Bearing, Boring 

BRS Brass 

BSC Basic 

BTN Button 



C Capacitance, Capacitor, 

Center Tapped, Cermet, 
Cold, Compression 

CCP Carbon Composition Plastic 

CD Cadmium, Card, Cord 

CER Ceramic 

CHAM Chamfer 

CHAR Character, 

Characteristic, Charcoal 

CMOS Complementary Metal 

Oxide Semiconductor 

CNDCT Conducting, Conductive, 

Conductivity, Conductor 

CONT Contact, Continuous, 

Control, Controller 
CONV Converter 



CPRSN Compression 

CUP-PT Cup Point 

CW Clockwise, 

Continuous Wave 



D Deep, Depletion, Depth, 

Diameter, Direct Current 

da Darlington 

DAP-GL Diallyl Phthalate Glass 

DBL Double 

DCDR Decoder 

DEG Degree 

D-HOLE D-Shaped Hole 

DIA Diameter 

DIP Dual In-Line Package 

DIP-SLDR Dip Solder 

D-MODE Depletion Mode 

DO Package Type Designation 

DP Deep, Depth, Diametric 

Pitch, Dip 

DP3T Double Pole Three 

Throw 

DPDT Double Pole Double 

Throw 

DWL Dowel 



E-R E-Ring 

EXT Extended, Extension, 

External, Extinguish 



F Fahrenheit, Farad, Female, 

Film (Resistor), Fixed, 
Flange, Frequency 

FC Carbon Film/Composition, 

Edge of Cutoff Frequency, Face 



FDTHRU Feed Through 

FEM Female 

FIL-HD Fillister Head 

FL Flash, Flat, Fluid 

FLAT-PT Flat Point 

FR Front 

FREQ Frequency 

FT Current Gain Bandwidth 

Product (Transition Frequency), 
Feet, Foot 

FXD Fixed 



GEN General, Generator 

GND Ground 

GP General Purpose, Group 



H Henry, High 

HDW Hardware 

HEX Hexadecimal, Hexagon, 

Hexagonal 

HLCL Helical 

HP Hewlett-Packard Company, 

High Pass 



IC Collector Current, 

Integrated Circuit 

ID Identification, Inside 

Diameter 

IF Forward Current, 

Intermediate Frequency 

IN Inch 

INCL Including 

INT Integral, Intensity, Internal 
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I F-DISPLAY SECTION 



TABLE 1. REFERENCEDESIGNATIONS AND ABBREVIATIONS (2 OF 3) 



J 



J-FET Junction Field Effect 

Transistor 

JFET Junction Field Effect 

Transistor 

K 

K Kelvin, Key, Kilo, Potassium 

KNRLD Knurled 

KVDC Kilovolts Direct Current 

L 

LED Light Emitting Diode 

LG Length, Long 

LIN Linear, Linearity 

LK Link, Lock 

LKG Leakage, Locking 

LUM Luminous 

M 

M Male, Maximum, Mega, 

Mil, Milli, Mode 

MA Milliampere 

MACH Machined 

MAX Maximum 

MC Molded Carbon 

Composition 

MET Metal, Metallized 

MHZ Megahertz 

MINTR Miniature 

MIT Miter 

MLD Mold, Molded 

MM Magnetized Material, 

Millimeter 

MOM Momentary 

MTG Mounting 

MTLC Metallic 

MW Milliwatt 

N 

N Nano, None 

N-CHAN N-Channel 

NH Nanohenry 

NM Nanometer, Nonmetallic 

NO Normally Open, Number 

NOM Nominal 

NPN Negative Positive 

Negative (Transistor) 

NS Nanosecond, Non-Shorting, 

Nose 

NUM Numeric 

NYL Nylon (Polyamide) 

O 

OA Over-All 

OD Outside Diameter 

OP AMP Operational Amplifier 

OPT Optical, Option, Optional 



P 



PA Picoampere, Power 

Amplifier 

PAN-HD Pan Head 

PAR Parallel, Parity 

PB Lead (Metal), Pushbutton 

PC Printed Circuit 

PCB Printed Circuit Board 

P-CHAN P-Channel 

PD Pad, Power Dissipation 

PF Picofarad, Power Factor 

PKG Package 

PLSTC Plastic 

PNL Panel 

PNP Positive Negative Positive 

(Transistor) 

POLYC Polycarbonate 

POLYE Polyester 

POT Potentiometer 

POZI Pozidriv Recess 

PREC Precision 

PRP Purple, Purpose 

PSTN Piston 

PT Part, Point, Pulse Time 

PW Pulse Width 

Q 

Q Figure of Merit 

R 

R Range, Red, Resistance, 

Resistor, Right, Ring 

REF Reference 

RES Resistance, Resistor 

RF Radio Frequency 

RGD Rigid 

RND Round 

RR Rear 

RVT Rivet, Riveted 

S 

SAWR Surface Acoustic Wave 

Resonator 

SEG Segment 

SGL Single 

SI Silicon, Square Inch 

SL Slide, Slow 

SLT Slot, Slotted 

SMA Subminiature, A Type 

(Threaded Connector) 

SMB Subminiature, B Type 

(Slip-On Connector 

SMC Subminiature, C Type 

(Threaded Connector) 

SPCG Spacing 

SPDT Single Pole Double Throw 

SPST Single Pole Single Throw 

SQ Square 

SST Stainless Steel 

STL Steel 

SUBMIN Subminiature 

SZ Size 



T 



T Teeth, Temperature, 

Thickness, Time, Timed, 
Tooth, Typical 

TA Ambient Temperature, 

Tantalum 

TC Temperature Coefficient 

THD Thread, Threaded 

THK Thick 

TO Package Type Designation 

TPG Tapping 

TR-HD Truss Head 

TRMR Trimmer 

TRN Tlirn, Tbrns 

TRSN Torsion 

U 

UCD Microcandela 

UF Microfarad 

UH Microhenry 

UL Microliter, Underwriters’ 

Laboratories, Inc. 
UNHDND Unhardened 

V 

V Variable, Violet, Volt, 

Voltage 

VAC Vacuum, Volts, Alternating 

Current 

VAR Variable 

VDC Volts, Direct Current 

W 

W Watt, Wattage, White, 

Wide, Width 

W/SW With Switch 

WW Wire Wound 

X 

X By (Used With Dimensions), 

Reactance 



Y 

YIG Yttrium-Iron-Garnet 

Z 

ZNR Zener 
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I F-DISPLAY SECTION 



TABLE 1 . REFERENCE DESIGNATIONS AND ABBREVIATIONS (3 OF 3) 




TABLE 2. MANUFACTURERS CODE LIST 



Mfr. No. 


Manufacturer Name 


Address 


Zip Code 


S4013 


HITACHI 


TOKYO, JP 




00000 


ANY SATISFACTORY SUPPLIER 






00471 


DOW-KEY CO INC 


BROOMFIELD, WY 


80020 


00853 


SANGAMO ELEC CO S CAROLINA DIV 


PICKENS, SC 


29671 


01121 


ALLEN-BRADLEY CO 


MILWAUKEE, WI 


53204 


01281 


TRW INC SEMICONDUCTOR DIV 


LAWNDALE, CA 


90260 


01295 


TEXAS INSTR INC SEMICOND CMPNT DIV 


DALLAS, TX 


75222 


02111 


SPECTROL ELECTRONICS CORP 


CITY OF IND, CA 


91745 


02660 


BUNKER RAMO CORP AMPHENOL CONN DIV 


BROADVILLE, IL 


60153 


03888 


K D I PYROFILM CORP 


WHIPPANY, NJ 


07981 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX, AZ 


85008 


06001 


MEPCO ELECTRA CORP 


COLUMBIA, SC 


29063 


06665 


PRECISION MONOLITHICS INC 


SANTA CLARA, CA 


95050 


18324 


SIGNETICS CORP 


SUNNYVALE, CA 


94086 


19701 


MEPCO/ELECTRA CORP 


MINERAL WELLS, TX 


76067 


24355 


ANALOG DEVICES INC 


NORWOOD, MA 


02062 


24546 


CORNING GLASS WORKS 


BRADFORD, PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA, CA 


95051 


28480 


HEWLETT-PACKARD CO CORPORATE HQ 


PALO ALTO, CA 


94304 


29832 


TELEDYNE PHILBRICK NEXUS 


DEDHAM, MA 


02026 


3L585 


RCA CORP SOLID STATE DIV 


SOMERVILLE, NJ 




30161 


AAVID ENGINEERING INC 


LACONIA, NH 


03246 


34335 


ADVANCED MICRO DEVICES INC 


SUNNYVALE, CA 


94086 


52763 


STETTNER ELECTRONICS INC 


CHATTANOOGA, TN 


13035 


55576 


SYNERTEK 


SANTA CLARA, CA 


95051 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS, MA 


01247 


72136 


ELECTRO MOTIVE CORP 


FLORENCE, SC 


06226 


72982 


ERIE TECHNOLOGICAL PRODUCTS INC 


ERIE, PA 


16512 


73138 


BECKMAN INSTRUMENTS INC HELIPOT DIV 


FULLERTON, CA 


92634 


74970 


JOHNSON E F CO 


WASECA, MN 


56093 


75042 


TRW INC PHILADELPHIA DIV 


PHILADELPHIA, PA 


19108 


75915 


LITTELFUSE INC 


DES PLAINES, IL 


60016 


91506 


AUGAT INC 


ATTLEBORO, MA 


02703 
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I F-DISPLAY SECTION 



TABLE! AC POWER CABLES AVAILABLE 



Plug Type** 


Cable 
HP Part 
Number 


Plug 

Description 


Cable 
Length 
cm (inches) 


Cable 

Color 


For Use 
In Country 


H 


8120-1351 

8120-1703 


Straight*BS1363A 

90" 




Mint Gray 
Mint Gray 


Great Britain, 
Cyprus, Nigeria, 
Rhodesia, 
Singapore, 

So. Africa, India 


250V 

\ ) 
\L y 


8120-1369 

8120-0696 


Straight* NZSS 198/ ASCI 12 
90° 




Gray 

Gray 


Australia, 
New Zealand 


m 


8120-1689 

8120-1692 


Straight*CEE7-Y 1 1 
90° 




Mint Gray 
Mint Gray 


East and West 
Europe, Saudi 
Arabia, United 
Arab Republic 
(unpolarized in 
many nations) 




8120-1348 

8120-1398 

8120-1754 


Straight*NEMA5-15P 

90° 

Straight *NEMA5-15P 


H 


m 


United States 

Canada, 

Japan (100 or 

200V), 

Mexico, 

Phillipines, 

Taiwan 


8120-1378 

8120-1521 

8120-1676 


Straight*NEMA5-15P 

90° 

' Straight*NEMA5-15P 




Jade Gray 
Jade Gray 
Jade Gray 


250V 


8120-2104 


Straight*SEV1011 
1959-24507 
Type 12 


201 (79) 


Gray 


Switzerland 


220V 

So or 
’ L I 


8120-0698 


Straight*NEMA6-15P 








250V 

‘D □ 

L N 


8120-1860 


Straight*CEEE22-VI 









* Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part 
Number for complete cable, including plug. 

** E = Earth Ground; L = Line; N = Neutral. 
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I F-DISPLAY SECTION 



TABLE 4. IF-DISPLAY SECTION, MISCELLANEOUS PARTS 



Reference 

Designator 


HP Part 
Number 


D 


Qty 


Description 


Mfr. Code 


Mfr. Part 
Number 


A1T1 


9100-4009 


0 


1 


TRANSFORMER 


28480 


9100-4009 


A1V1 


5083-5791 


7 


1 


CRT-P31 PROSPER COATING 


28480 


5083-5791 


A1V1MP1 


4320-0311 




1 


SHOCK MOUNT CRT 


28480 


4320-0311 


A1V1MP2 


0905-0573 


2 


1 


GASKET, CRT REAR 


28480 


0905-0573 


A1V1MP3 


01332-66001 


8 


1 


TRACE ALIGN COIL 


28480 


01332-66001 


A1V1MP4 


01701-66001 


5 


1 


ORTHO COIL 


28480 


01701-66001 


A1V1MP5 


8500-2163 


7 


5 


THIN-FILM CLEANER FOR CLEANING EMI CRT SHIELD 


28480 


8500-2163 


A1A1 


85662-60001 


1 


1 


KEYBOARD ASSEMBLY 


28480 


85662-6(X)01 


A1A1 

(restored) 


85662-60129 


4 


1 


RESTORED KEYBOARD ASSEMBLY 


28480 


85662-60129 


A1A2 


85662-60100 


1 


1 


Z-AXIS AMPLIFIER BOARD ASSY 


28480 


85662-60100 


A1A3 


85662-60059 


9 


1 


HIGH VOLTAGE REGULATOR BOARD ASSY 


28480 


85662-60059 


A1A4 


85662-60057 


7 


1 


X-DEFLECTION AMPLIFIER BOARD ASSY 


28480 


85662-60059 


A1A5 


85662-60057 


7 


1 


Y-DEFLECTION AMPLIFIER BOARD ASSY 


28480 


85662-60057 


A1A6 


85662-60101 


2 


1 


-t- / - 1 5V REGULATOR BOARD ASSY 


28480 


85662-60101 


A1A7 


85662-60052 


2 


1 


-K 100V -K 5.2V REGULATOR BOARD ASSY 


28480 


85662-60052 


A1A8 


85662-60133 


0 


1 


RECTIFIER BOARD ASSY 


28480 


85662-60133 


A1A9 


85662-60056 


6 


1 


BUS TRANSITION BOARD ASSY 


28480 


85662-60056 


AU10 


85662-60050 


0 


1 


DISPLAY MOTHERBOARD ASSY 


28480 


85662-60050 


A1A11 


0960-0383 


8 


1 


.HV'MULTIPLIER 


28480 


0960-0383 


A3A1 


85662-60014 


n 


1 


TRIGGER BOARD ASSY 


28480 


85662-60014 


A3A2 


85662-60025 




1 


INTENSITY CONTROL BOARD ASSY 


28480 


85662-60025 


A3A3 


85662-60128 




1 


LINE GENERATOR BOARD ASSY 


28480 


85662-60128 


A3A4 


85662-60125 




1 


MEMORY BOARD ASSY 


28480 


85662-60125 


A3A5 


85662-60145 


9 


1 


DATA MANIPULATOR BOARD ASSY 


28480 


85662-60145 


A3A6 


85662-60146 


5 


1 


MAIN CONTROL BOARD ASSY 


28480 


85662-60146 


A3A7 


85662-60127 


7 


1 


INTERFACE BOARD ASSY 


28480 


85662-60127 


A3A8 


85662-60130 


7 


1 


ANALOG-DIGITAL CONVERTER BOARD ASSY 


28480 


85662-60130 


A3A9 


85662-60151 


2 


1 


TRACK/HOLD BOARD ASSY 


28480 


85662-60151 


A3A10 


85662-60015 


7 


1 


DIGITAL STORAGE MOTHERBOARD ASSY 


28480 


85662-60015 


A4A1 


85662-60122 


7 


1 


VIDEO PROCESSOR BOARD ASSY 


28480 


85662-60122 


A4A2/A4A3 


85662-60096 


4 


1 


LOG AMPLIFIER (INCLUDES A4A2 AND A4A3) 


28480 


85662-60096 


A4A2/A4A3 


85662-60097 


5 


1 


RESTORED 8566^60097 


28480 


85662-60097 


A4A2 


85662-60132 


9 


1 


LOG AMPLIFIER-DETECTOR BOARD ASSY 


28480 


85662-60132 


A4A3 


85662-60009 


9 


1 


LOG AMPLIFIER BOARD ASSY 


28480 


85662-60009 


A4A4 


85662-60142{iP’1?^ 


1 


1 


BANDWIDTH FILTER BOARD ASSY 


28480 


85662-60142 


A4A5 


85662-60139 


6 


1 


STEP GAIN BOARD ASSY 


28480 


85662-60139 


A4A6 


85662-60018 


0 


1 


OOWN/UP CONVERTER ASSY 


28480 


85662-60018 


A4A6A1 


85662-60006 


6 


1 


UP CONVERTER BOARD ASSY 


28480 


85662-60006 


A4A6A2 


85662-60005 


5 


1 


DOWN CONVERTER BOARD ASSY 


28480 


85662-60005 


A4A7 


85662-60004 


n 


1 


3 MHZ BW FILTER BOARD ASSY 


28480 


85662-60004 


A4A8 


85662-60131 




1 


ATTENUATOR BANDWIDTH FLT BOARD ASSY 


28480 


85662-60131 


A4A9 


85662-60147 




1 


IF CONTROL BOARD ASSY 


28480 


85662-60147 


A4A10 


85662-60149 


8 


1 


IF-VIDEO MOTHERBOARD ASSY 


128480 


85662-60149 


B1 


3160-0298 


mm 


1 


FAN-SKL 72-CFM 1 1 5V 50/60/400-HZ 1 .5-THK 
[OPTION 400 ONLY) 

FAN-SKL 72-CFM 1 1 5V 50/60-HZ 1 .5-THK 


28480 


3160-0298 


B1 


3160-0296 




1 


28480 


3160-0296 


Cl 


0160-4065 




1 


CAFACITOR-FXD .1UF ± 20% 250VAC (RMS) 


28480 


0160-4065 


C2 


0160-2636 


U 


2 


CAf%CITOR-FXD470PF ±20%3KVDCCER 


28480 


0160-2636 


C3 


0160-2636 


2 


1 


CARACIT0R-FXD470PF ±20%3KVDCCER 


28480 


0160-2636 


F1 


2110-0007 


■■ 


1 


FUSE A1 250V SLO-BLO 1 .25X.25 UL lEC 


75915 


313001 


F1 


2110-0006 


mM 


1 


FUSE 2A 250V SLO-BLO 1.25X.25 UL 


71400 


MDX-2 


FL1 


0960-0448 




1 


LINE MODULE FILTER 


05245 


F1927 


FL1TB1 






1 


RART OF FL1 & NOT SEPARATELY REPLACEABLE 






J1 


1251-7498 


8 


1 


CONNECTOR 5-PIN FD SERIES 


28480 


1251-7498 


J2 

J3 








(SEEA1A9J2) 

RART0FW28 






J4 








RARTOFW29 






J5 








RARTOFW27 






J6 








RART0FW32 






J7 








RART0FW14 






J8 








RART OF W1 3 






J9 








RARTOFW25 






J10 








RART0FW26 






J11 








RART OF W1 5 






J12 








RART0FW34 






J13 








RART0FW33 






J14 








RART0FW35 






J15 








RART0FW36 






T1 








SEEA1T1 






TB1 


85662-60086 


2 


1 


TERMINAL BOARD, PC 400HZ CAP (DPT 400) 
CARACITOR-FXD 1UF ± 10% 600V0C POLYE 


28480 


85662-60086 


TB1 


0170-0073 


8 


1 


28480 


0170-0073 


VI 






1 


SEEA1V1 






W1 


85662-60068 


KB 


2 


CABLE ASSEMBLY. A1 A1 TO A1 A10 (RIBBON 


28480 


85662-60068 










CABLE, P/0 A3 INTERCONNECT 






W2 


85662-60068 




1 


CABLE ASSEMBY A1 A1 TO A1 A10 (RIBBON 


28460 


85662-60068 










CABLE, P/0 A3 INTERCONNECT) 






W3 


85662-60062 




1 


CABLE ASSEMBLY. A1A10 TO A3A10 (A3 POWER) 


28480 


85662-60062 


W4 


85662-60063 




1 


CABLE ASSEMBLY. A1A10 TO A4A10 


28480 


85662-60063 


W5 


85662-60073 


1 


1 


CABLE ASSEMBLY A1A10 TO A1A9 


28480 


85662-60073 
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I F-DISPLAY SECTION 



TABLE 4. IF-DISPUY SECTION, MISCELLANEOUS PARTS 



Reference 

Designator 




85662-60032 

85662-60033 



85662-60117 

85662-60117 









Description 



CABLE ASSEMBLY, A1A4 TO A1 VI (X-DEFL) 
CABLE ASSEMBLY A1 A5 TO A1 VI (Y-DEFL) 
CABLE ASSEMBLY (INST. BUS) 

CABLE ASSEMBLY A1A10 TO A3A10 (RIBBON 
CABLE) 

NOT ASSIGNED 

CABLE ASSEMBLY COAX 9, A3A9 TO A3A2 
(VIDEO) 

NOT ASSIGNED 



CABLE ASSEMBLY COAX 1 , A4A1 TO REAR 
RANELJB (RECORDER VIDEO) 

CABLE ASSEMBLY COAX 3, A4A1 TO REAR 
RHNELJ7 (RECORDER SWEEP) 

CABLE ASSEMBLY COAX 2, A4A2 TO REAR 
RANEL J1 1 (21 .4MHZ IF OUTPUT) 

CABLE ASSEMBLY COAX 0, REAR 
CABLE ASSEMBLY COAX 93, REAR WNEL 
J1 T0A4A1 (AUX SWEEP INPUT) 

CABLE ASSEMBLY COAX 6, A4A2 TO REAR 
RANEL J1 (COUNTER OUTPUTS) 

CABLE ASSEMBLY COAX 97. REAR PANEL A1 
T0A4A8(21.4MHZ IF INPUT) 

NOT ASSIGNED 

CABLE ASSEMBLY A1 A3 TO A1 VI (CRT REAR 
CONNECTOR) 

NOT ASSIGNED 

CABLE ASSEMBLY COAX 1 , A3A10 TO A1 A10 



(X-DEFLECTION) 

CABLE ASSEMBLY COAX 1 , A3A10 TO A1 A10 
(Y-DEFLECTION) 

CABLE ASSEMBLY, COAX 84, A1A10 TO REAR 
RANEL J9 (PENLIFT) 

CABLE ASSEMBLY COAX 85, A1 A1 0 TO REAR 
RANELJ10 (EXTERNAL TRIGGER) 

CABLE ASSEMBLY COAX 82, A1 A10 TO REAR 
RANEL J5 (DISPUY OUTPUT Z) 

CABLE ASSEMBLY, COAX 83, A1 A10 TO REAR 
PANEL J3 (DISPLAY OUTPUT X) 

CABLE ASSEMBLY, COAX 81 , A1 A10 TO REAR 
RANEL J4 (DISPLAY OUTPUT Y> 

CABLE ASSEMBLY, IF-DISPLAY SECTION TO RF 
SECTION (COAX INTERCONNECT) 

CABLE ASSEMBLY, IF-OISPLAY SECTION TO RF 
SECTION (INST. BUS INTERCONNECT) 
CABLE ASSEMBLY, COAX 86, A1 A10 TO REAR 
RANEL J6 (DISPLAY OUTPUT BLANK) 
CABLE ASSEMBLY, COAX 89, A4A6 TO REAR 
RANEL J13 (IF IN) 

CABLE ASSEMBLY, COAX 87, A4A6 TO REAR 
RANELJ12(IF0UT) 

CABLE ASSEMBLY, COAX 7, A4A1 TO REAR 
RANEL J14 (VIDEO OUT) 

CABLE ASSEMBLY, COAX 96, A3A9 TO REAR 
l%NELJ15 (VIDEO IN) 

CABLE ASSEMBLY, COAX 8, IF OUT TO IF IN 
CABLE ASSEMBLY, COAX 8, VIDEO OUT TO 
VIDEO IN 



A, 

cLotP; 



Mfr. Code 




Mfr. Part 
Number 



85662-60064 

85662-60064 

85662-60028 

85662-60066 




85662-60032 

85662-60033 








85662-60117 

85662-60117 
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I F-DISPLAY SECTION 



Item 


HP Part 
Number 


□ 


Description 


Mfr. Code 


Mfr. Part 
Number 




85662-00054 


8 


Panel, Front Dress 




85662-00054 




0370-1005 


2 


Knob, Base Ptr. 




0370-1005 




5020-8803 


6 


Frame, Front 


28480 


5020-8803 




85662-20064 


2 


Bezel, Mainframe 


28480 


85662-20064 




85680-00047 


1 


Painted Cover 


28480 


85680-00047 




5020-8939 


9 


Lock Foot, Lower Left 


28480 


5020-8939 




5020-8937 




Lock Foot, Lower Right 


28480 


5020-8937 


8 


5040-7221 




Foot, Upper Right/Left 


28480 


5040-7221 


9 


86701-00007 




Guard Fan 


28480 


86701-00007 


10 


0570-1171 




Screw, Cover MTG 6-32 .460-IN-LG 


28480 


0570-1171 


11 


0510-0043 




Retainer Ring For Screw (1 0) 


28480 


0510-0043 


12 


2360-0219 


9 


Screw, 6-32, 1.375-IN-LG PAN HD 


28480 


2360-0219 


13 


2190-0018 


5 


Washer, LK 


28480 


2190-0018 


14 


2200-0103 


2 


Screw, 4-40, .25-IN-LG PAN HD 


28480 


2200-0103 


15 


2510-0136 


8 


Screw, 8-32, 2.5-IN-LG PAN HD 


28480 


2510-0136 


A1T1 






See Table 4 of this Tab 






FL1 






See Table 4 






FI 






See Table 4 






J1 






See Table 4 






J2 






See Table 4 






J3 






See Table 4 






J4 






See Table 4 






J5 






See Table 4 






J6 






See Table 4 






J7 






See Table 4 






J8 






See Table 4 






J9 






See Table 4 






J10 






See Table 4 






J11 






See Table 4 






J12 






See Table 4 






J13 






See Table 4 






J14 






See Table 4 






J15 






See Table 4 






W30 






See Table 4 






W31 






See Table 4 







FIGURE 1. I F-DISPLAY SECTION PARTS IDENTIFICATION, FRONT/BACK VIEW (1 OF 2) 
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IF-DISPLAY SECTION 























' 












j! 











TE: FOR IF/RF SECTION INTERCONNECT CABLES (W30, W31), SEE TABLE 4. 



FIGURE 1. IF-DISPLAY SECTION PARTS IDENTIFICATION, FRONT/BACK VIEW (2 OF 2) 
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I F-DISPLAY SECTION 



HP Part 
Number 



5060-9912 

5060-9937 

5060-9835 

5060-9804 

5040-7220 

5040-7219 

5040-7253 

5020-8803 

5020-8896 

5040-7221 

5020-8939 

5020-8937 

2680-0172 

2510-0195 

So Li- 3 



Description 



Cover, Side, Perf . 

Cover, Side, Perf. 

Cover - 18” 

Strap Handle Assy - 18” 

Cover, Strap Handle, Rear 

Cover, Strap Handle, Front 

Bezel, CRT 

Frame, Front 

THm Strip 

Foot, Rear 

Lock Foot, Left 

Lock Foot, Right 

Screw, 10-32, .375-IN-LG FL HD 

Screw, 8-32 




28480 




28480 

28480 



FIGURE 2. IF-DISPLAY SECTION PARTS IDENTIFICATION, SIDE VIEW (1 OF 2) 
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IF-DISPLAY SECTION 




FIGURE 2. IF-DISPLAY SECTION PARTS IDENTIFICATION, SIDE VIEW (2 OF 2) 
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I F-DISPLAY SECTION 



HP Part 
Number 


□ 


Description 


Mfr. Code 


Mfr. Part 
Number 


85662-20041 




Cover, A4A1 Assembly 


BIIB 


85662-20041 


85662-20040 




Cover, A4A2 Assembly 




85662-20040 


85662-20037 




Cover, A4A3 Assembly 


28480 


85662-20037 


85662-20036 


8 


Cover, A4A4 Assembly 


28480 


85662-20036 


85662-20148 


3 


Cover, A4A5 Assembly 


28480 


85662-20148 


85662-20039 


1 


Cover, A4A6 Assembly 


28480 


85662-20039 


85662-20034 


6 


Cover, A4A7 Assembly 


28480 


85662-20034 


85662-20038 


0 


Cover, A4A8 Assembly 


28480 


85662-20038 


85662-00075 


3 


Cover, Digital Storage 


28480 


85662-00075 


85662-00036 


6 


Cover, HV Supply 


28480 


85662-00036 


85662-00049 


1 


Shroud, Airduct (Voltage Regulator Cover) 


28480 


85662-00049 


85662-00052 


6 


Cover, Side HV 


28480 


85662-00052 


85660-20030 


2 


Frame, Rear 


28480 


85660-20030 


5020-8882 


1 


Strut, Corner, 18” 


28480 


5020-8882 


5020-8803 


6 


Frame, Front 


28480 


5020-8803 


85662-20064 


2 


Bezel, Mainframe 


28480 


85662-20064 


5040-7253 


0 


Bezel, CRT 


28480 


5040-7253 


5040-7202 




Trim, Top 


28480 


5040-7202 


01332-60602 




Shield, CRT, Front 


28480 




1220-0203 




Shield, CRT, Rear 


28480 


1220-0203 


08505-00121 




Clamp, CRT Shield 


28480 


08505-00121 


85662-00037 




Shield, Amplifier 


28480 


85662-00037 


85662-20092 




IF Housing Casting 


28480 


85662-20092 


85662-00046 


8 


Bracket, PC Board 


28480 


85662-00046 


85662-60099 


■ 


Shield Assy-Digital Storage (Beneath 
Cover 9) 


28480 


85662-60099 


85660-00041 


il 


Bracket, Dual Capacitor 


28480 


85660-00041 


85662-00062 


8 


Bracket, Tri-Capacitor (Option 4(X^ 
Front Handles SeJT 


28480 


85662-00062 


5060-9899 




28480 


5060-9899 


85662-00040 




Bracket, Capacitor 


28480 


85662-00040 


86701-00007 


1 


Guard, Fan 


28480 


86701-00007 


2360-0197 




Screw, 6-32, .5-IN-LG PAN-HD 


28480 


2360-0197 


3050-0227 




Washer, FI For Screw 


28480 


3050-0227 


2190-0006 


1 


Washer, LK For Screw 


28480 


2190-0006 


1400-0017 


0 


Clamp-Cable, .312-DIA, .375- WIDE 


28480 


1400-0017 


2510-0192 




Screw, 8-32, .25-IN-LG 100 DEG FH 


28480 


2510-0192 


2510-0195 




Screw, 8-32, .375-IN-LG 100 DEG FH 


28480 


2510-0195 


2360-0115 




Screw, 6-32, .312-IN-LG PAN HD 


28480 


2360-0115 


85662-20042 


6 


Guide-HV, Nylon 


28480 


85662-20042 


3050-0105 


6 


Washer-FL MTLC No. 4 . 125 IN-ID 


28480 


3050-0105 


2360-0113 


2 


Screw, 6-32, .25-IN-LG PAN-HD 


28480 


2360-0113 


2360-0221 


3 


Screw, 6-32, .25-IN-LG PAN-HD 


28480 


2360-0221 


2200-0107 


6 


Screw, 4-40, .375-IN-LG 


28480 


2200-0107 


2200-0103 


2 


Screw, 4-40, .25-IN-LG PAN-HD 




2200-0103 


2360-0117 


6 


Screw, MACH 6-32, .375-IN-LG PAN-HD-POZI 


28480 


2360-0117 


3050-0227 


3 


Washer-FL MTLC No. 4 . 125-IN-ID 
See Table 4 of this Tab 

See Table 4 of this Tab 

See Table 4 of this Tab 

See Table 4 of this Tab 


28480 


3050-0227 



FIGURE 3. IF-DISPLAY SECTION PARTS IDENTIFICATION, TOP VIEW (1 OF 2) 
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IF-DISPLAY SECTION 




FIGURES. IF-DISPLAY SECTION PARTS IDENTIFICATION, TOP VIEW (2 OF 2) 
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I F-DISPLAY SECTION 





85662-20030 

2510-0195 

5020-8882 

2190-0011 

2680-0099 

2360-0113 

1400-1218 

2360-0113 

3050-0105 

2190-0003 

1220-0203 

2200-0103 

2510-0192 

5020-8803 

85662-20064 

5040-7253 

0520-0163 

2360-0118 

2200-0105 

85662-20031 

2360-0121 

85662-00053 

2360-0115 

2360-0116 

01332-60602 



Frame, Rear 

Screw, 8-32, .375-lN-LG 100 DEG FH 
Strut, Corner, 18” 

Washer-LK For Screw 
Screw, 10-32, .375-IN-LG PAN-HD 
Screw, 6-32, .25-IN-LG PAN-HD 
Clamp, Cable 

Screw, 6-32, .25-lN-LG PAN-HD 

Washer-Fl For Screw 

Washer-LK For Screw 

Shield, CRT, Rear 

Screw, 4-40, .25-IN-LG PAN-HD 

Screw, 8-32, .15-IN-LG 100 DEG FH 

Frame, Front 

Bezel, Mainframe 

Bezel, CRT 

Screw, 2-56, .18-IN-LG 82 DEG FH 
Screw, 6-32, .375-IN-LG 82 DEG FH 
Screw, 4-40, .312-IN-LG PAN-HD 
Support, Center Member 
Screw, 6-32, .500-IN-LG PAN-HD 
Strap 

Screw, 6-32, .312-IN-LG PAN-HD 
Screw, 6-32, .312-IN-LG 82 DEG FH 
Shield, CRT, Front 
See Table 4 of this Tab 



28480 

02440 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



28480 

28480 



28480 

28480 

28480 

28480 

28480 

28480 

28480 



85662-20030 

2510-0195 

5020-8882 

1022 

2680-0099 

2360-0113 

1400-1218 

2360-0113 

3050-0105 

2190-0003 

1220-0203 

2200-0103 

2510-0192 

5020-8803 

85662-20064 

5040-7253 

0520-0163 

2360-0118 

2200-0105 

85662-20031 

2360-0121 

85662-00053 

2360-0115 

2360-0116 

01332-60602 



See Table 4 of this Tab 



A3A10 



A4A10 



Refer To Individual Assembly 
Parts Tables 

Refer To Individual Assembly 
Parts Tables 
See Table 4 of this Tab 



FIGURE 4. IF-DISPLAY SECTION PARTS IDENTIFICATION, BOTTOM VIEW{1 OF 2) 
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IF-DISPLAY SECTION 




FIGURE 4. IF-DISPLAY SECTION PARTS IDENTIFICATION, BOTTOM VIEW (2 OF 2) 
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IF-DISPLAY SECTION 



Item 


HP Part 
Number 


□ 


Description 


Mfr. Code 


Mfr Part 
Number 


1 


5041-0690 




Key 


1 Vltw j 


28480 


5041-0690 


2 


5041-0688 




Key 


r CLEAR- 
1 WRITE 




28480 


5041-0688 


3 


5041-0807 




Key 


^ 8LAHK j 


28480 


5041-0807 


4 


5041-0689 




Key 


f MAX 1 

[ KQLD J 


28480 


5041-0689 


5 


5041-0732 




Key 


(irJ 


28480 


5041-0732 


6 


5041-0693 




Key 


l_!lJ 


28480 


5041-0693 


7 


5041-0696 




Key 


^ ENTER ^ 


28480 


5041-0696 


8 


5041-0700 




Key 


com j 


28480 


5041-0700 


9 


5041-0701 




Key 


1 siMoie j 


28480 


5041-0701 


10 


5041-0703 




Key 




28480 


5041-0703 


11 


5041-0702 




Key 


^ FREE 1 
HUH J 


28480 


5041-0702 


12 


5041-0705 




Key 


»I0E0 j 


28480 


5041-0705 


13 


5041-0704 




Key 


Q 


28480 


5041-0704 


14 


5041-0310 




Key LINEAR 


a 


28480 


5041-0310 


15 


5041-0699 




Key 


^ shi'ft~| 


28480 


5041-0699 


16 


5041-0733 




Key 


ENTER 1 
th/m \ 


28480 


5041-0733 


17 


5041-0697 




Key 


RORMRlj 


28480 


5041-0697 


18 


5041-0694 




Key 


*=■1 


28480 


5041-0694 


19 


5041-0916 




Key 


GZl 


28480 


5041-0916 


20 


5041-0691 




Key 


8EANR j 


28480 


5041-0691 


21 


5041-0806 




Key 


CLEAR- 1 
WRITE J 


28480 


5041-0806 


22 


5041-0285 




Key RECORDER | 


O 




28480 


5041-0285 


23 


85662-00030 




Panel, Sub Front 




f 


28480 


85662-00030 


24 


0624-0201 




Screw, 4-40, .188-IN-LG 82 DET FT HD 


28480 


0624-0201 


25 


85662-20064 




Bezel, Mainframe 




28480 


85662-20064 


26 


9135-0052 




RFI Shield: Glass 




28480 


9135-0052 


27 


85662-00030 




Panel, Sub Front 




28480 


85662-00030 


28 


2200-0103 




Screw, 4-40, .25-IN-LG PAN-HD 


28480 


2200-0103 


A1A1 






Refer To Individual Assembly 












Parts Tables 








A1A1R1 






99 








A1A1R2 






99 








A1A1R3 






99 








A1A1R8 






99 








A1A1R12 






99 








W1 






See Table 4 of this Tab 






W9 






99 









FIGURES. IF-DISPLAY SECTION PARTS IDENTIFICATION, FRONT PAN EL VIEW (1 OF 2) 
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IF-DISPLAY SECTION 




FIGURE 5. IF-DISPLAY SECTION PARTS IDENTIFICATION, FRONT-PANEL VIEW (2 OF 2) 
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Major Asserobiy and Component Locations 




A1 A10C1 



A1A6 A1A7 A1A8 A1A9 



A1T 1 




FL1 




A4A9 

A4A8 

A4A7 

A4A6 

A4A5 

A4A4 

A4A3 

A4A2 

A4A1 



A3A9 

A3A8 

A3A7 

A3A6 

A3A5 

A3A4 

A3A3 

A3A2 

A3A1 



Major Assembly and Component Locations (IF Display Section Top View) 




Rev.1FEB90 




A1A10C2 A1A10C+ AlAlOCt A1A6 A1A7 A1A8 






HEWLETT-PACKARD SALES AND SERVICE OFFICES 



To obtain servicing information or to order replacement parts, contact the nearest Hewlett-Packard 
Sales and Service Office listed in the HP Catalog, or contact the nearest regional office listed below: 



IN THE UNITED STATES IN GERMAN FEDERAL REPUBLIC 



CALIFORNIA 
PO. Box 4230 

1421 South Manhattan Avenue 
Fullerton 92631 

GEORGIA 
PO. Box 105005 
2000 South Park Place 
Atlanta 30339 

ILLINOIS 
5201 Tollview Drive 
Rolling Meadows 60008 

NEW JERSEY 
W. 120 Century Road 
Paramus 07652 



Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 1 17 
Postfach 560 140 
D-6000 Frankfurt 56 



IN GREAT BRITAIN 

Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, Wokingham 
Berkshire RGl 1 5AR 



IN CANADA 

Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
Kirkland, Quebec H9J 2M5 



IN OTHER EUROPEAN COUNTRIES 



SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
29 Chemin Chateau Bloc 
CH-1219 LeLignon-Geneva 



IN FRANCE 



IN ALL OTHER LOCATIONS 



Hewlett-Packard France 
F-91947 Les Ulis Cedex 
Orsay 



Hewlett-Packard Inter-Americas 
3200 Hillview Avenue 
Palo Alto, California 94304 





HEWLETT 

PACKARD 




8566B-1 



SERVICE 



NOTE 



Supersedes: 



HP MODEL 8566A/B SPECTRUM ANALYZER 
Serial Prefix 2503A and Below 

RACK MOUNTING WITH SLIDES (OPTION 010) 
ENGLISH SYSTEM II CABINET PARTS 



The following is a list of English hardware and Instructions required to mount an HP 8566A/B 
with slides in a rack of 482.6 mm {1 9 In.) spacing or In non-HP racks. 



Description 



HP Part Number 



SIDE COVER 



5060-9937 



RACK MOUNT KIT 
includes: 

Rack Mount Flange 
Front Handle Assembly 
8-32x5/8 Pan-Head Screw 



5061-0086 

5020-8877 

5060-9902 

2510-0194 



HEAVY DUTY SLIDE KIT 
includes: 

Modified Slides 
10-32x7/16 Pan-Head Screw 
10-32x3/8 Pan-Head Screw 
10-32 F.HJd. Screw 
10-32 Unistrut Nut 



14944)016 



2680-0101 

26804)099 

2600-0117 

05904)698 



SLIDE ADAPTER KIT (for non-HP racks) 
includes: 

Adapter Bracket 
10-32 Bar Nuts . 

10-32x1/2 Pan-Head Screw 
10-32 xl/2FJiJd. Screw 
10-32 Nut W/Lock Washer 



14944)042 



26804)101 
2680-01 17 
0590-0639 



l/NS/WN 



5/85-53/KGB 



HEWLETT 

PACKARD 



FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265-5000 • Midwest (312) 255-9800 • South (i04) 955-1500 • 
West (213) 970-7500 or (415) 968-9200 OR WRITE Hewlett-Packard, 1820 Embarcadero, Palo Alto, California 94303. IN EUROPE CALL YOUR LOCAL HP SALES 
OR SERVICE OFFICE OR WRITE Hewlett-Packard S.A., 7, rue du Bois-du-Lan, P.O. Box, CH-1217 Meyrin 2-Geneva. Switzerland. IN JAPAN, Yokogawa-Hewlett- 
Packard Ltd.. 1-27-15, Yabe Sagamihara City, Kanagawa Prefecture, Japan 229. 



Printed in U.S.A. 





PROCEDURE: 

RACK MOUNT KIT 

1. Remove the front handles from the RF Section and IF-Display Section of the spectrum analyzer. 
(See Figure 1 .) 

2 . Attach the new rack mount flanges and front handles provided in the Rack Mount Kit. (See Figure 
2.) Use the eight 8-32x5/8 pan-head screws included in this kit. 

3. It may be necessary to remove the information card tray on the bottom of the instrument before 
rack mounting. To remove the tray, tilt the instument on its side and remove the four feet. To retain 
the use of the information card on the instrument, do not remove feet; also, allow approximately 
2 cm (3/4 in.) below the instrument to accommodate the tray when rack mounting. No filler strip 
is provided. 

HEAVY DUTY SLIDE KIT 

4. In the following description, the words “left” and “right” refer to the location of instrument assem- 
blies as viewed from the front of the instrument. On the IF-Dlsplay Section (top box), remove the 
strap handle located on the left side cover. Next remove the IF-Display Section's right rear lock foot 
and right rear top foot. Slide the right side cover off to the rear, and replace it with the new side cover 
included in this kit. Replace the right rear lock foot and right rear top foot. 

5. Attach one slide Inner member bracket to each side of the Instrument using two 10-32x3/8 pan-head 
screws per side (see Figure 3). 

NOTE 

When using non-HP System Rack Cabinets, skip steps 6 through 8 and proceed to step 9. 

6. Insert two Unistrut nuts into each of the four vertical columns of the systems cabinet (four nuts in 
each side of the cabinet). 

7. Bolt an outer slide mount to the Unistrut nuts in each side of the systems cabinet, using four 10-32x 
7/16 pan-head screws per side. 

8. Expand the outer slide mounts to their full length. Mount the instrument onto the system cabinet 
by bolting the outer slide mount to the inner member bracket on the instrument, using three 10-32 
flat-head screws per side. 

NOTE 

If any binding is encountered in the slides after mounting, it will be necessary to 
support the instrument and loosen the bolts to the Unistrut nuts (adapter brackets, 
for non-HP racks) at each side of the cabinet. Adjust the slides slightly until they 
operate freely. Re-tighten the bolts. 

SLIDE ADAPTER KIT (for non-HP racks) 

9. Using hole pattern “B” (see Figure 4), attach one adapter bracket to the front of each outer slide 
mount, using two 10-32x1/2 flat-head screws and nuts per bracket. 

10. Using hole pattern *B”, attach one adapter bracket to the rear of each outer slide mount, using two 
10-32x1/2 pan-head screws and nuts per bracket. 

11. Bolt an outer slide mount to each side of the system rack cabinet using 10-32x1/2 pan-head screws. 
Use the bar nuts provided in the kit if the rack mounting strips have through-holes. 

12. Perform step 8. 



2 




8566B-2 



SERVICE NOTE 



SupiTsctlcs: 

None 

HP MODEL 8566A/B SPECTRUM ANALYZER 
Serial Prefix 251 6A and Above 

RACK MOUNTING WITH SLIDES (OPTION 010) 

METRIC SYSTEM II CABINET PARTS 



The following is a list of metric hardware and instructions required to mount an HP 8566A/B 
with slides in a rack of 482.6 mm (1 9 in.) spacing or in non-HP racks. 



Description 


Qty 


HP Part Number 


CD 


SIDE COVER 


1 


5060-9937 


3 


RACK MOUNT KIT 


1 


5061-9686 


1 


includes: 








Rack Mount Flange 


2 


5020-8877 


4 


Front Handle Assembly 


2 


5061-9502 


0 


M4x0.7xl6 Pan-Head Screw 


8 


0515-1106 


2 


HEAVY DUTY SLIDE KIT 


1 


1494-0058 


6 


includes: 








Modified Slides 


2 


— 




M5x0.8xl2 Pan-Head Screw 


8 


0515-0904 


6 


M 5x0 .8x10 Pan-Head Screw 


4 


0515-0927 


3 


M5x0.8xl2 F.HJ4. Screw 


6 


0515-0956 


8 


M5x0.8 Unistrut Nut 


8 


0535-0079 


8 


SLIDE ADAPTER KIT (for non-HP racks) 


1 


1494-0064 


4 


includes: 








Adapter Bracket 


2 






M5x0.8 Bar Nuts 


4 


— 




M 5x0 .8x1 2 Pan-Head Screw 


12 


0515-0904 


6 


M4x0.8xl2 F.H.M. Screw 


4 


0515-0956 


8 


M5x0.8 Nut W/Lock Washer 


8 


0535-0081 


2 



1/NS/WN , 5/85-53/KGB 

WHS% HEWLETT 

mlHM PACKARD 



FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265-5000 • Midwest (312) 255-9800 • South (404) 955-1500 • 
\Nest (213) 970-7500 or (415) 968-9200 OR WRITE, Hewlett-Packard, 1820 Embarcadero, Palo Alto, California 94303. IN EUROPE, CALL YOUR LOCAL HP SALES 
OR SERVICE OFFICE OR WRITE, Hewlett-Packard S.A., 7. rue du Bois-du-Lan, RO. Box. CH-1217 Meyrin 2-Geneva Switzerland. IN JAPAN, Yokogawa-Hewlett- 
Packard Ltd., 1-27-15, Yabe Sagamihara City, Kanagawa Prefecture, Japan 229. 



Printed in U.S.A. 





PROCEDURE: 




RACK MOUNT KIT 

Remove the front handles from the RF Section and IF-Display Section of the spectrum analyzer. 
(See Figure 1 .) 

Attach the new rack mount flanges and front handies provided in the Rack Mount Kit. (See Figure 
2.) Use the eight M4x0.7xl6 pan-head screws included in this kit. 

It may be necessary to remove the information card tray on the bottom of the instrument before 
rack mounting. To remove the tray, tilt the instument on its side and remove the four feet. To retain 
the use of the information card on the instrument, do not remove feet; also, allow approximately 
2 cm (3/4 in.) below the instrument to accommodate the tray when rack mounting. No filler strip 
is provided. 

HEAVY DUTY SLIDE KIT 

In the following description, the words "left'’ and "right” refer to the location of instrument assem- 
blies as viewed from the front of the instrument. On the IF-Display Section (top box), remove the 
strap handle located on the left side cover. Next remove the IF-Display Section’s right rear lock foot 
and right rear top foot. Slide the right side cover off to the rear, and replace it with the new side cover 
included in this kit. Replace the right rear lock foot and right rear top foot. 

Attach one slide inner member bracket to each side of the instrument using two MSxO.SxlO pan-head 
screws per side (see Figure 3). 

NOTE 

When using non-HP System Rack Cabinets, skip steps 6 through 8 and proceed to step 9. 

Insert two Unistrut nuts into each of the four vertical columns of the systems cabinet (four nuts in 
each side of the cabinet). 

Bolt an outer slide mount to the Unistrut nuts in each side of the systems cabinet, using four M5x 
0.8x1 2 pan-head screws per side. 

Expand the outer slide mounts to their full length. Mount the instrument onto the system cabinet 
by bolting the outer slide mount to the inner member bracket on the instrument, using three M5x 
0.8x12 flat-head screws per side. 

NOTE 

If any binding is encountered in the slides after mounting, it will be necessary to 
support the instrument and loosen the bolts to the Unistrut nuts (adapter brackets, 
for non-HP racks) at each side of the cabinet. Adjust the slides slightly until they 
operate freely. Re-tighten the bolts. 

SLIDE ADAPTER KIT (for non-HP racks) 

Using hole pattern "B” (see Figure 4), attach one adapter bracket to the front of each outer slide 
mount, using two M4x0.8x12 flat-head screws and nuts per bracket. 

Using hole pattern "B”, attach one adapter bracket to the rear of each outer slide mount, using two 
M5x0.8xl 2 pan-head screws and nuts per bracket. 

Bolt an outer slide mount to each side of the system rack cabinet using M5x0.8xl2 pan-head screws. 
Use the bar nuts provided in the kit if the rack mounting strips have through-holes. 

Perform step 8. 
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8566B-05 



SERVICE 



NOTE 



SUPERSEDES: None 

HP 8566B Spectrum Analyzer HP 85660B RF Section 

Serial Numbers; 85660B RF Section serial numbers OOOOAOOOOO / 2430A01036 
Exceptions: None 

Repair and replacement of A5A2 Rotary Pulse Generator 

To Be Performed By: HP-Qualified Personnel or Customer 

Parts Required: 

Part No. Description 

See text RPG Lamp 

0960-0684 A5A2 Rotary Pulse Generator 
85660-60210 A5A1 Keyboard Assembly 

See text A12 Front Panel Interface 

Situation / Solution: 

The A5A2 Rotary Pulse generator (RPG) used in 85660B spectrum analyzer RF 
sections with serial number prefix 2430A and below has been obsoleted. The RPG, 

HP part number 5060-0329, should be repaired at component level whenever possible. 
Most RPG failures are easily remedied by replacing the RPG lamp, HP part number 
2140-0016. The small incandescent lamp is soldered into place and is accessed by remov- 
ing the RPG rear cover. 
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8566B-10B 

• SERVICE NOTE 



SUPERSEDES: 8566B-10A 

HP 8566B Spectrum Analyzer 
HP 85662A IF Section 
HP 85660B RF Section 

Serial Numbers: 

85660B RF Sections OOOOAOOOOO / 2937A06183 
85662A IF Display Sections OOOOAOOOOO / 3340A21346 

Duplicate Service Notes: 8568B-10B 

Option 462 6 dB resolution bandwidths 

Situation: 

The 8566B Option 462 has been redefined due to MIL-STD 462D. MIL-STD 462D 
specifies 6 dB resolution bandwidths. Early 8566B Option 462 instruments had impulse 
bandwidths from 3 MHz to IkHz, and 6 dB bandwidths from 300Hz to 10 Hz. 

The Option 462 Impulse Bandwidth instrument and the retrofit kit used to install im- 
pulse bandwidths in a standard instrument are no longer available. Replacement parts 
for the impulse bandwidth instrument will continue to be available. 

Customers who already own MIL EMI receivers which contain 8566B Option 462 Im- 
pulse Bandwidth instruments, and customers who wish to retrofit 6 dB bandwidths into a 
standard 8566B can do so by installing a retrofit kit. 
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Service Note 8566B-10B 



Solution / Action: 

A standard instrument can be retrofitted to an Option 462 6dB instrument by installing the 
HP 8566B 6 dB Bandwidth Retrofit Kit, HP part number 08566-60016. The kit includes 
three bandwidth boards, an IF control board, firmware, manuals, a dress front panel and an 
installation note. Installation time is 2-3 hours. 

An Option 462 Impulse Bandwidth instrument can be retrofitted to an Option 462 6dB 
Bandwidth instrument by installing the HP 8566B IBW to 6 dB Bandwidth Retrofit Kit, 

HP part number 08566-60017. The kit includes the A4A7 bandwidth board, firmware, a 
dress front panel, manuals, and an installation note. Installation time is 2 hours. 

The 6 dB bandwidth adjustment procedure and performance tests are in the 8566B 
Performance Tests and Adjustments Manual included in the retrofit kits. 
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8566B-11B 

NOTE 



SUPERSEDES; 8566B-11A 



HP 8566B Spectrum Analyzers 
HP 8567A Spectrum Analyzers 
HP 8568B Spectrum Analyzers 

Serial Numbers: 

OOOOAOOOOO/9999A99999 

Duplicate Service Notes: 

8566B-11B 

8567A-01A 

8568B-11B 

A15 CONTROLLER ASSEMBLY FIRMWARE REPLACEMENT KIT 
To Be Performed By: Customer or HP-Qualified Personel 
Parts Required: 

Firmware Replacement Kit (See Table 1 for part numbers and contents.) 

PAL HP part number 85660-80070 (See NOTE) 



DATE: 1 3 November 1 989 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: MODIFICATION AVAILABLE 


ACTION 

CATEGORY: AGREEABLE TIME 


B PERFORMANCE ENHANCEMENT 
□ SERVICEABILITY/RELIABILITY ENHANCEMENT 


LOCATION a CUSTOMER INSTALLABLE 

CATEGORY; □ ON-SITE 

a HP LOCATION 


AVAILABLE UNTIL: Support Life 


ADDITIONAL INFORMATION: 
Installation Note 5958-7130 


AUTHOR: BF ENTITY; 5300 
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8566B-11B 



NOTE 

The PAL is needed for firmware upgrade of HP 8568B Spectrum Analyzers with serial 
numbers OOOOAOOOOO/2445A00971 or HP 8568A Spectrum Analyzers that have been 
upgraded to an HP 8568B with the HP 8568AB Retrofit Kit (formerly HP 8568A + OIK) 
with serial numbers OOOOAOOOOO/2426A00316. 

Situation: 

From time to time, firmware is changed to correct bugs or add enhancements. 

Solution/Action: 

Firmware Replacement Kits are available to upgrade your spectrum analyzer. The Firmware 
Replacement Kits contain the latest version of firmware. 



Table 1. Firmware Replacement Kits 


Kit 


HP8566B 


HP 8567 A 


HP8568B 


Contents 


085660*60270 


085670-60009 


085680-60197 


Date Code 


10.10.89 


7.4.87 


7.4.87 


A15U37 EPROM 


85660-80185 


85670-80019 


85680-80113 


A15U38 EPROM 


85660-80187 


85670-80021 


85680-80115 


A15U39 EPROM 


85660-80186 


85670-80020 


85680-80114 


A15U40 EPROM 


85660-80188 


85670-80022 


85680-80116 
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SERVICE NOTE 



Supersedes: 

8566B-12 

HP MODEL 8566B SPECTRUM ANALYZER 
All Serials 

HP MODEL 8566AB RETROFIT KIT 
(formerly 8566A+01K) 

All Serials 

INSTALLATION PROCEDURE FOR REBUILT A15 CONTROLLER ASSEMBLY 



This service note documents the recommended procedure for installation of the Rebuilt 
A 15 Controller Assembly, HP Part Number 85660-60260. into an HP 8566B Spectrum 
Analyzer. 

PROCEDURE: 

CAUTION 

This procedure MUST be performed at an anti-static 
workstation to avoid possible electrostatic discharge damage to 
the A15 Controller Assembly 

1. Turn HP 8566B over to access the bottom of HP 85660B RF Section. Remove 
power cord, two bottom rear feet, and bottom cover from RF Section. 

2. Locate and remove controller cover from RF Section. 

CAUTION 

Note proper routing of ribbon cables prior to removal of A15 
Controller Assembly; ribbon cables can be permanently 
damaged by improper Installation. 

CAUTION 

Do not place A15 Controller Assembly directly on a metallic 
surface, as this might permanently discharge lithium battery 
A15BT1. 
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8566B-12A 



3. Remove rebuilt A 15 Controller Assembly from protective anti-static packaging 
and place on anti-static mat. Save packaging for storage of old A15 Controller 
Assembly. 

4. Using colored lift tabs, carefully remove old A 15 Controller Assembly from 
RF Section and store in protective anti-static packaging. 

5. Locate A15SW1 near top-center of A15 Controller. Verify that switch A1 
(closest to battery) is set open (toggled down towards white dot) to select a 
logic "1". If A1 is closed, the HP 8566B will not pass its self test at power-up, 
and both front-panel CHECK LEDs will light. 

Five remaining switches, A2 through A6, determine the HP 8566B HP-IB 
address at power-up. Switch A2 is HP-IB address least-significant and A6 is 
HP-IB address most-significant bit. With all five switches open (factory 
setting), special HP-IB address 31 (1 + 2 + 4 + 8 + 16 = 31) is selected. In this 
case, AI5 Controller checks memory (CMOS RAM) for the previously-selected 
HP-IB address setting, and selects default address 18 if none is found. 

6. Install rebuilt A15 Controller in RF Section. Be careful not to pinch ribbon 
cables between edge connectors and PC board. 

7 Reconnect power cord to RF Section. (HP 85662A IF/Display Section should 
still be connected to RF Section with two interconnect cables, and should have 
its own power cord connected). 

8. Perform "Long POP" (power-on pretest) to initialize memory (CMOS RAM) on 
A15 Controller by jumpering test point A15TP1-8 T3 to test point A15TP1-9 ST 
(or, on earlier A15 Controllers, by jumperting test point A15TP1-7 T3 to 
point A15TP4 STS) and turning LINE switch ON. AI5 Controller LEDs 
A15DS1 through A15DS14 should all turn on, then turn off sequentially, 
indicating that A15 Controller has successfully executed self-test (if ^ot the 
four EPROMs might be improperly installed). In addition, all front-panel LEDs 
should turn on momentarily, indicating that HP 8566B has performed its 
power-on pretest. 

After successful completion of self-test, a "BATTERY" flag should appear on 
the instrument CRT, indicating that information previously stored in CMOS 
RAM on A15 Controller has been lost or erased. Normally, the BATTERY 
flag appears after several years of use to indicate that lithium battery A15BT 

requires replacement. 

9. Set LINE switch to STANDBY and remove jumper from A15 Controller. 

10. Turn LINE switch ON and confirm that the "BATTERY" flag is no longer 
displayed. 

11. Set LINE switch to STANDBY and remove power cord from rear of RF 
Section. 

12. Replace controller cover, RF Section bottom cover, and two rear feet. 
Instrument is now ready for use (no recalibration is required). 
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8566B-19A 



SERVICE 



NOTE 



SUPERSEDES: 8566B-19 

HP 8566A Spectrum Analyzer 
HP 85660A RF Section 

HP 8566B Spectrum Analyzer 
HP 85660B RF Section 

Serial Numbers: 

85660A RF Section OOOOAOOOOO / 9999A99999 
85660B RF Section OOOOAOOOOO / 9999A99999 

Exceptions: None 

RF Attenuator with Calibration ROM Replacement 

To Be Performed By: HP-Qualified Personnel 

Parts Required: Attenuator Retrofit Kit, HP part number 85660-60336. 

Situation: 

Replacing early RF step attenuators in HP 85660A or HP 85660B spectrum analyzer 
RF sections requires modification of the A6A10 Miscellaneous Bias/Driver Assembly 
and replacement of the A6A2W1 attenuator control cable. Instruments which require 
these modifications are HP 85660A RF sections serial number 2722A03646 and below, 
and HP 85660B RF sections with serial number prefix 2729A and below. 



Continued 
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ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: 

MODIFICATION AVAILABLE 


ACTION 




□ PERFORMANCE ENHANCEMENT 


CATEGORY: 


AGREEABLE TIME 


■ SERVICE/RELIABILITY ENHANCEMENT 


LOCATION 

CATEGORY: 


■ CUSTOMER INSTALLABLE 

□ ON-SITE 

□ HP LOCATION 


AVAILABLE UNTIL: Support Life 


AUTHOR: BS 


ENTITY: 5300 


ADDITIONAL INFORMATION: 
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Service Note 8566B-19A 



The RF attenuator and attenuator calibration ROM are the only parts needed when 
replacing the RF attenuator on later instruments or instruments which have been 
previously modified. Although the Attenuators on these later instruments are being 
replaced and not retrofitted, the Attenuator Retrofit Kit is still used for the repair. 

Solution/Action: 

The RF Attenuator Retrofit Kit, HP part number 85660-60336 includes all parts and 
instructions required to install the RF attenuator (included in the kit) into any HP 
85660A or 85660B spectrum analyzer RF section. Each RF attenuator is accompanied 
by a customized attenuator calibration PROM which provides attenuator correction 
data necessary to achieve the instrument’s specified amplitude accuracy. Each RF 
attenuator is individually characterised so replacement PROMS are not separately 
available. The PROM (A12U8) installs into a 16-pin DIP socket on the A12 RF 
Interface Assembly. 
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8566B-20 

NOTE 



SUPERSEDES: 

HP 8566B Spectrum Analyzer 
HP 8567A Spectrum Analyzer 
HP 8568B Spectrum Analyzer 
HP 85662A IF-Display Section 

Serial Numbers: 

2813A15812/2816A16023 
See text for exceptions. 

Duplicate Service Notes: 

8566B-20 8567A-04 8568B-14 

Misloaded Capacitor Exposed to 130% of Its Rating 
To Be Performed By: HP-Qualified Personnel or Customer 
Situation: 

An assembly process variation was discovered that might have resulted in two large electrolytic power 
supply capacitors being installed in the wrong location in HP 85662A IF-Display Sections within the serial 
range listed above. When installed in the wrong location, one of the capacitors can be exposed to as much 
as 130% of its rating. This would probably result in a premature capacitor failure, with possible venting of 
the capacitor electrolyte onto the bottom of the IF-Display Section. Venting might cause damage to other 
components and assemblies. 

DATE; 25 May 1990 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: |viODI FICATION RECOMMENDED 



LABOR 

STANDARDS: 0.5 Hour 



ACTION 


□ IMMEDIATELY 


CATEGORY: 


□ ON SPECIFIED FAILURE 




B AGREEABLE TIME 


LOCATION 


a CUSTOMER INSTALLABLE 


CATEGORY; 


□ ON-SITE 




a HP LOCATION 


AVAILABILITY: 


PRODUCT'S SUPPORT LIFE 


AUTHOR: TM 


ENTITY; 5300 
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m SEE TEXT 
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□ SEE TEXT 
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The two capacitors affected are AlAlOCl, 22000 p,F (HP part number 0180-2808), and A1A10C4, 
8700 p,F (HP part number 0180-0453). They are located along the HP 85662A rear frame, behind the 
CRT. Both capactors are the same physical size. 



Table of Serial Number Exceptions 



2816A15860 

2816A15968 

2816A15971 

2816A15974/2816A15976 

2816A15988/2816A15990 

2816A16001 

2816A16006 

2816A16008 



Solution/Action 

Any HP 85662A IF-Display Section within the above serial range should be inspected. If capacitors 
AlAlOCl and A1A10C4 are found to be installed in the wrong location, replace both capacitors vdth new 
ones using the following procedure. 



WARNING 

These capactors can store a large charge. Be careful to discharge the capacitors before 
removing them. 



Procedure 

1. Remove the power cords and interconnect cables from the rear of the spectrum analj^er. 

2. Loosen the lock feet and separate the RF and the IF sections; set the RF section aside. 

3. Remove the 2 rear feet near the top of the IF-Display Section. 

4. Remove the top cover and check for proper position of the capacitors (AlAlOCl and A1A10C4). Sei 
Figure 1. 

If the capacitors are in the correct location, reinstall the top cover and rear feet. Mate the IF and RF 
sections and reconnect cables. No further work is required. 

If capacitors are not in the correct locations, proceed with the following steps. 
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8566B-20 



5. Remove the 2 screws securing the bracket over the top of the capacitors and remove the bracket. 

6. Remove the 2 rear feet near the bottom of the IF-Display Section. 

7. Remove the bottom cover. 



CAUTION 

Whert each capacitor is installed with the correct polarity, the vent plug in the bottom 
of the capacitor will be visible through the hole in the AIAIO Motherboard Assembly. 



8. Remove the 4 screws securing AIAIOCI and A1A10C4 to the motherboard. 

9. Remove the existing capacitors and replace with new capacitors, making sure the AlAlOCl, 22000 pP 

(HP part number 0180-2808), and A1A10C4, 8700 piF (HP part number 0180-0453), are in the correci 

locations. 

10. Reinstall the bracket, top cover, bottom cover, and the 4 rear feet. 

11. Mate the IF and RF sections and reconnect cables. No calibration is required. 
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8566B-33 

NOTE 



SUPERSEDES: 

HP 8566B Spectrum Analyzer 
HP 85660B RF Section 

Serial Numbers: 

2747A05521/2950A06360 



Oven Oscillator Thermal Fuse Failure 

Parts Required: 

Thermal Fuse Kit, HP part number 10811-67001 
Situation: 

The thermal fuse (HP part number 2110-0801) in the Oven Oscillator (HP part number 10811-60111) of 
the A22 Frequency Standard (HP part number 5062-1916) will fail after 3 months to 2 years of operation. 

The defective fuses are in Oven Oscillators with serial prefix 2850A. The serial number label is located 
under the top isolation mount on the oscillator and cannot be seen without removing the isolation mount. 
Therefore, use the instrument serial number to identify units with defective fuses. 



DATE; 10April1990 



ADMINISTRATIVE INFORMATION 



SERVICE ROTE CLASSIFICATION: MODIFICATION RECOMMENDED 



LABOR 

STANDARDS: 1.0 Hour 



ACTION 

CATEGORY: 


□ 

□ 

a 


IMMEDIATELY 
ON SPECIFIED FAILURE 
AGREEABLE TIME 


LOCATION 


m 


CUSTOMER INSTALLABLE 


CATEGORY; 


□ 


ON-SITE 




a 


HP LOCATION 


AVAILABILITY: 


PRODUCT'S SUPPORT LIFE 


AUTHOR: BS 




ENTITY; 5300 



SERVICE □ RETURN 

INVENTORY: □ SCRAP 

m SEE TEXT 


USED □ RETURN 

PARTS: ffl SCRAP 

□ SEE TEXT 


RESPONSIBLE ENTITY; 5300 


UNTIL: 1 Hay 1992 



ADDITIONAL INFORMATION: 

Refer to Service Note 10811A/8-03 
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8566B-33 



Symptoms of an open fuse are as follows: 

•OVEN COLD error message appears on screen 
•Frequency drift 

•Decrease in Center Frequency accuracy 

•Unable to adjust the frequency standard within specifications 

Solution: 

Any HP 8566B within the serial number range listed above and all Frequency Standards in Service Stock 
having Oven Oscillators with serial prefix 2850A should have the fuse replaced with HP part number 
10811-80008. For convenience all parts required to replace the fuse are included in the Thermal Fuse Kit 
(HP part number 10811-67001). 

This service note and Service Note 10811A/B-03 describe how to identify modified oscillators and 
instruments. 

Repair and Recalibration Procedure 



1. Remove the YTO Loop. Refer to the All YTO Loop and A11A3 YTO replacement information in 
the HP 8566B Troubleshooting and Repair manual. 

2. Remove the A22 Frequency Standard by removing the two vibration mount screws, the power supply 
connector from the motherboard and disconnecting the coax cable (grey and violet) from the A22 
Frequency Standard. 

3. Service Note 10811A/B-03 describes how to replace the defective fuse once the Frequency Standard 
has been removed from the instrument. 

4. Reinstall the Frequency Standard and the YTO Loop. 

CAUTION 

Be careful reinstalling the YTO Loop to ensure the coax and ribbon cables are not 
damaged. 

5. Allow the instrument to warm up for at least 30 minutes. 

6. Perform the Center Frequency Readout Accuracy Test. Use HP part number 5010-4653 Performance 
Test part 2 software. 

7. If the Center Frequency Readout Test fails, the Time Base Adjustment should be performed. 

A recommended method for further identification of instruments with replaced fuse is to use a label (HP 

part number 9320-5559). Type or print the service note number (8566B-33) in the space above "PSSN 

Installed". Attach the label to the rear panel of the instrument near the serial number label. 
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SERVICE NOTE 



SUPERSEDES; None 

HP 8566B Spectrum Analyzer 
HP 85662A IF Display Section 

Serial Numbers: 85662A IF Display Sections OOOOAOOOOO / 3140A20342 

New A4A1 Video Processor 

Situation: 

The latest A4A1 Video Processor, HP part number 85662-60241, has replaced 
the 85662-60122 Video Processor. Although this latest video processor is backward 
compatible, a new adjustment procedure is required. 

The adjustment procedure in the latest Performance Tests and Adjustments manual, 

HP part number 08566-90148, can be used to adjust both vintages of video processors 
listed in this note. This latest manual contains many updated procedures, and is neces- 
sary for the support of the HP 8566B Spectrum Analyzer. A copy of this manual ships 
with each new 8566B instrument. 

The early HP 8566B Performance Tests and Adjustments Manual, part number 08566- 
90051, must be updated before adjustments on the latest Video Processor can be per- 
formed. 

Continued 
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Solution / Action: 

When attempting to order the early video processor, HP part number 85662-60122, you 
will be instructed to order the Video Processor Retrofit Kit, HP part number 85662- 
60258. The kit contains the latest video processor assembly and an installation note 
which outlines the adjustment procedure. This kit is necessary since it is not apparent 
that the latest video processor cannot be adjusted using an earlier procedure. 

Order the latest video processor, HP part number 85662-60241, if you already have a 
copy of the new video processor adjustment procedure. The latest adjustment proce- 
dure is in the HP 8566B Performance Tests and Adjustments manual, HP part number 
08566-90148. The installation note in the Video Processor Retrofit Kit also contains the 
adjustment information, and this service note outlines how to update the early perfor- 
mance tests and adjustments manual. 

NOTE: 

When replacing the video processor on Option 462 instruments, 
the 3 MHz bandwidth adjustment potentiometer on A4A9 IF 
Control board may run out of adjustment range. If this occurs, 
change the value of factory select resistor A4A9R11 or the value 
of both A4A9R1 1 and R87. Consult the 85662A IF Display Sec- 
tion Troubleshooting and Repair manual, HP part number 85662- 
90085, for component location and factory select resistor ranges. 

To update the early HP 8566B Performance Tests and Adjustments manual, HP part 
number 08566-90051, insert the installation note supplied in the retrofit kit into the 
manual or make the following corrections: 

Under the Adjustments tab. Test 6, page 42, replace steps 7 through 21 with the steps 
listed below. 

7. Set the step attenuator to 0 dB. 

8. Key in REFERENCE LEVEL and adjust DATA knob for DVM indication as 
close to +1.00 +/- 0.001 Vdc as possible. (It may be necessary to slightly adjust 
the front panel AMPTD CAL control to achieve required tolerance.) 

9. Connect DVM to A4A1TP2. 

10. Adjust A4A1R14 OS for a DVM indication of 0.000 +/- 0.003 Vdc. See Figure 22 
for the location of the adjustment. 

11. Connect DVM to A4A1TP3. 

12. Set the step attenuator to 120 dB. 

13. Adjust A4A1R32 ZERO for a DVM indication of 0.000 Vdc +/- 0.001 Vdc. 

14. Set the step attenuator to 0 dB. 

15. Adjust A4A1R36 FS for DVM indication of +2.00 +/- 0.001 Vdc. 

16. Repeat steps 12 through 15 until no further adjustments are required. 
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8566B-39 

NOTE 



SUPERSEDES: None 

HP 8566B Spectrum Analyzer (standard and Option 462) 

HP 85662A IF Section (standard and Option 462) 

Serial Numbers: 85662A IF Section serial numbers 3001 A18529/3217A21001 

Duplicate Service Notes: 8568B-33 

Exceptions: 

Of the 2,472 serial numbers listed above, only 250 to 500 instruments contain A4A4 as- 
semblies with the affected date code. 

Intermittent PC Edge Connectors on A4A4 Bandwidth Filter Assembly 

To Be Performed By: HP-Qualified Personnel 
Parts Required: 

A4A4 Bandwidth Filter Assembly: 

HP part number 85662-60189 for standard instruments. 

HP part number 85662-60184 for Option 462 instruments. 

Situation: 

A4A4 Bandwidth Filter Assemblies with date code 950428 have insufficient gold plating 
on the printed circuit (PC) edge contacts. This thin gold plating may lead to reliability 
problems since the nickel layer can be exposed as the gold plating wears away with 
repeated board insertions. Intermittent or constant failure symptoms may include: 

Continued 

DATE: 20 February 1993 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: 

MODIFICATION RECOMMENDED 


ACTION □ IMMEDIATELY 

CATEGORY: □ ON SPECIFIED FAILURE 

■ AGREEABLE TIME 


STANDARDS: 

LABOR: 1 .5 Hours 


LOCATION □ CUSTOMER INSTALLABLE 

CATEGORY: □ ON-SITE 

■ HP LOCATION 


SERVICE D RETURN USED □ RETURN 

INVENTORY: ■ SCRAP PARTS: ■ SCRAP 

□ SEE TEXT □ SEE TEXT 


AVAILABILITY: PRODUCT’S SUPPORT LIFE 


RESPONSIBLE UNTIL : 01 January 1995 


AUTHOR: BS ENTITY: 5300 


ADDITIONAL INFORMATION: 
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SERVICE NOTE 8566B-39 



• Bandwidth switching problems where displayed filter bandshape does not 
change when Resolution Bandwidth is changed. 

• 3dB bandwidth is incorrect. 

• Loss of displayed signal. 

Several PC board suppliers build this board assembly, and the problem only occurs on 
one supplier’s product. The serial number range listed above covers all instruments 
produced over the period that defective board assemblies were in the factory’s stock 
room. Therefore, each 85662A IF Display Section listed above must have the date code 
of the A4A4 Bandwidth Filter checked. Only A4A4 assemblies with date code 950428 
are covered under this service note. 

Solution: 

Remove the A4A4 assembly and check the date code which is located on the foil side 
(back side) of the board, above the P2 connector. If the date code is 950428, replace 
the A4A4 Assembly, 




8568B-1 

SERVICE NOTE 



Supersedes: 

None 

HP MODEL 8568A/B SPECTRUM ANALYZER 
Serial Prefix 2431 A and Below 

RACK MOUNTING WITH SLIDES (OPTION 010) 

ENGLISH SYSTEM II CABINET PARTS 



The following is a list of English hardware and instructions required to mount an HP 8568A/B 
with slides in a rack of 482.6 mm (1 9 in.) spacing or in non-HP racks. 



Description 


Qty 


HP Part Number 


CO 


SIDE COVER 


1 


5060-9937 


3 


RACK MOUNT KIT 


1 


5061-0086 


7 


includes: 








Rack Mpunt Flange 


2 


5020-8877 


4 


Front Handle. Assembly 


2 


5060-9902 


2 


8-32x5/8 Pan-Head Screw 


8 


2510-0194 


8 


HEAVY DUTY SLIDE KIT 


1 


1494-0016 


6 


includes: 








Modiiied Slides 


2 


— 




10-32x7/16 Pan-Head Screw 


8 


2680-0101 


6 


10-32x3/8 Pan -Head Screw 


4 


2680-0099 


,1 


10-32 Filivl. Screw 


6 


2600-0117 


6 


10-32 Unistrut Nut 


8 


0590-0698 


3 


SLIDE ADAPTER KIT (for non-HP racks) 


1 


14944)042 


8 


includes: 








Adapter Bracket 


2 


— 




10-32 Bar Nuts 


4 






10-32x1/2 Pan -Head Screw 


12 


2680-0101 


6 


10-32 xl/2 FJiJil. Screw 


4 


2680-0117 


4 


10-32 Nut W/Lock Washer 


8 


0590-0639 


2 
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PROCEDURE: 



RACK MOUNT KIT 







1 . 

2 . 



3. 



4. 



5. 




6 . 

7. 



8 . 



9. 

10 . 
11 . 
12 . 



Remove the front handles from the RF Section and IF-Disp!ay Section of the spectrum analyzer. 
(See Figure 1 .) 

Attach the new rack mount flanges and front handies provided in the Rack Mount Kit. (See Figure 
2.) Use the eight 8-32x5/8 pan-head screws included in this kit. 

It may be necessary to remove the information card tray on the bottom of the instrument before 
rack mounting. To remove the tray, tilt the instument on its side and remove the four feet. To retain 
the use of the information card on the instrument, do not remove feet; also, allow approximately 
2 cm (3/4 in.) below the instrument to accommodate the tray when rack mounting. No filler strip 
is provided. 

HEAVY DUTY SLIDE KIT 

In the following description, the words “left” and "right” refer to the location of instrument assem- 
blies as viewed from the front of the instrument. On the IF-Dispiay Section (top box), remove the 
strap handle located on the left side cover. Next remove the IF-Display Section’s right rear lock foot 
and right rear top foot. Slide the right side cover off to the rear, and replace it with the new side coyer 
included in this kit. Replace the right rear lock foot and right rear top foot. 

Attach one slide inner member bracket to each side of the instrument using two 10-32x3/8 pan-head 

screws per side (see Figure 3). 

' NOTE 

When using non-HP System Rack Cabinets, skip steps 6 through 8 and proceed to step 9. 

Insert two Unistrut nuts into each of the four vertical columns of the systems cabinet (four nuts in 
each side of the cabinet). 

Bolt an outer slide mount to the Unistrut nuts in each side of the systems cabinet, using four 10-32x 
7/16 pan-head screws per side. 

Expand the outer slide mounts to their full length. Mount the instrument onto the system cabinet 
by bolting the outer slide mount to the inner member bracket on the instrument, using three 10-32 
flat-head screws per side. 

NOTE 

if any binding is encountered in the slides after mounting, it will be necessary to 
support the instrument and loosen the bolts to the Unistrut nuts (adapter brackets, 
for non-HP racks) at each side of the cabinet. Adjust the slides slightly until they 
operate freely. Re-tighten the bolts. 

SLIDE ADAPTER KIT (for non-HP racks) 

Using hole pattern “B” (see Figure 4), attach one adapter bracket to the front of each outer slide 
mount, using two 10-32x1 /2 fiat-head screws and nuts per bracket. 

Using hole pattern "B”, attach one adapter bracket to the rear of each outer slide mount, using two 
10-32x1/2 pan-head screws and nuts per bracket. 

Bolt an outer slide mount to each side of the system rack cabinet using 10-32x1/2 pan-head screws. 
Use the bar nuts provided in the kit If the rack mounting strips have through-holes. 

Perform step 8. 
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8568B-2 

SERVICE MOTE 



Supersedes: 

None 

HP MODEL 8568A/B SPECTRUM ANALYZER 
Serial Prefix 251 7A and Above 

RACK MOUNTING WITH SLIDES {OPTION 010} 

METRIC SYSTEM II CABINET PARTS 



The following is a list of metric hardware and instructions required to mount an HP 8568A/B 
with slides in a rack of 482.6 mm (19 in.) spacing or in non-HP racks. 



Description 


Qty 


HP Part Number 


CD 


SIDE COVER 


1 


5060-9937 


3 


RACK MOUNT KIT 


1 


5061-9686 


1 


includes: 








Rack Mount Flange 


2 


5020-8877 


4 


Front Handle Assembly 


2 


5061-9502 


0 


M4x0.7xl6 Pan-Head Screw 


8 


0515-1106 


2 


HEAVY DUTY SLIDE KIT 


1 


1494-0058 


6 


includes: 








Modified Slides 


2 






M5x0.8xl2 Pan-Head Screw 


8 


0515-0904 


6 


M5x0.8xl0 Pan-Head Screw 


4 


0515-0927 


3 


M5x0.8xl2 F.HJd. Screw 


6 


0515-0956 


8 


M5x0.8 Unistrut Nut 


8 


0535-0079 


8 


SLIDE ADAPTER KIT (for non-HP racks) 


1 


1494-0064 


4 


includes: 








Adapter Bracket 


2 






MSxO.8 Bar Nuts 


4 






M5x0.8xl2 Pan-Head Screw 


12 


0515-0904 


6 


M4x0.8xl2 F.HJd. Screw 


4 


0515-0956 


8 


M5x0.8 Nut W/Lock Washer 


8 


0535-0081 


2 
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PROCEDURE: 



RACK MOUNT KIT 



1. Remove the front handles from the RF Section and IF-Display Section of the spectrum analyzer. 
(See Figure 1 .) 

2. Attach the new rack mount flanges and front handles provided in the Rack Mount Kit. (See Figure 
2.) Use the eight M4x0.7xl6 pan-head screws included in this kit. 

3. It may be necessary to remove the information card tray on the bottom of the instrument before 
rack mounting. To remove the tray, tilt the instument on its side and remove the four feet. To retain 
the use of the information card on the instrument, do not remove feet; also, allow approximately 
2 cm (3/4 in.) below the instrument to accommodate the tray when rack mounting. No filler strip 
is provided. 

HEAVY DUTY SLIDE KIT 

4. In the following description, the words “left” and “right” refer to the location of instrument assem- 
blies as viewed from the front of the instrument. On the IF-Display Section (top box), remove the 
strap handle located on the left side cover. Next remove the IF-Display Section’s right rear lock foot 
and right rear top foot. Slide the right side cover off to the rear, and replace it with the new side cover 
included in this kit. Replace the right rear lock foot and right rear top foot. 

5. Attach one slide inner member bracket to each side of the instrument using two MSxO.Sxl 0 pan-head 
screws per side (see Figure 3). 

NOTE 

When using non-HP System Rack Cabinets, skip steps 6 through 8 and proceed to step 9. 

6. Insert two Unistrut nuts into each of the four vertical columns of the systems cabinet (four nuts in 
each side of the cabinet). 

7. Bolt an outer slide mount to the Unistrut nuts in each side of the systems cabinet, using four M5x 
0.8x12 pan-head screws per side. 

8. Expand the outer slide mounts to their full length. Mount the instrument onto the system cabinet 
by bolting the outer slide mount to the inner member bracket on the instrument, using three M5x 
0.8x12 flat-head screws per side. 

NOTE 

If any binding is encountered in the slides after mounting. It will be necessary to 
support the instrument and loosen the bolts to the Unistrut nuts (adapter brackets, 
for non-HP racks) at each side of the cabinet. Adjust the slides slightly until they 
operate freely. Re-tighten the bolts, 

SLIDE ADAPTER KIT (for non-HP racks) 

9. Using hole pattern “B” (see Figure 4), attach one adapter bracket to the front of each outer slide 
mount, using two M4x0.8xl2 flat-head screws and nuts per bracket. 

10. Using hole pattern "B”, attach one adapter bracket to the rear of each outer slide mount, using two 
M5x0,8xl2 pan-head screws and nuts per bracket. 

11. Bolt an outer slide mount to each side of the system rack cabinet using M5x0.8xl2 pan-head screws. 
Use the bar nuts provided in the kit if the rack mounting strips have through-holes. 

12. Perform step 8. 
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FIGURES, ATTACHING RACK MOUNT SLIDES 




FIGURE 4. INSTALLING SLIDE ADAPTER 
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SERVICE 



8568B-04A 

NOTE 





SUPERSEDES; 8568B-04 


HP 8567A Spectrum Analyzer 
HP 8568A Spectrum Analyzer 
HP 8568B Spectrum Analyzer 




Serial Numbers: 

0000 AOOOOO/25 17 A02036 

See text for other applicable serial numbers. 




Duplicate Service Notes 
8567A-11A 
8568A-46A 
8568B-04A 




To Be Performed By: 

Customers and HP-Qualified Personnel 




Frequency Spur Correction 




Parts Required: 






Qty 


Ref. Des. 


Description 


HP Part Number 


2 


A10C13/C14 


Capacitor, 10 pF 200 V Ceramic 


0160-3874 


1 


A9MP1 


Shield 


7100-1304 




DATE; 21 December 1989 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: MODIFICATION RECOMMENDED 



ACTION 


□ 


IMMEDIATELY 


CATEGORY: 


S 


ON SPECIFIED FAILURE 




□ 


AGREEABLE TIME 


LOCATION 


a 


CUSTOMER INSTALLABLE 


CATEGORY: 


□ 


ON-SITE 




□ 


HP LOCATION 


AVAILABILITY: 


PRODUCT’S 


SUPPORT LIFE 


AUTHOR: BF 




ENTITY: 5300 



STANDARDS: 


LABOR 
3.0 Hours 






SERVICE 

INVENTORY: 


□ RETURN 

□ SCRAP 

11 SEE TEXT 




□ RETURN 
S : □ SCRAP 

ffi SEE TEXT 


RESPONSIBLE 


ENTITY; 5300 


UNTIL 


Feb 1992 


ADDITIONAL 


INFORMATION: 
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Table of AfTected Serial Numbers 
8567A OOOOAOOOOO/2541A00137 
8568A OOOOAOOOOO/2517A03270 
8568B OOOOAOOOOO/2517A02036 



Situation: 

Signals from the A23 RF Converter Assembly feed through the A9 Pilot Second IF Amplirier Asscmbl; 
and mb( with the AlO Pilot Third Converter Assembly. This prevents the spectrum analyzer’s meeting 
specifications for spurious responses (75 dB below -40 dBm total signal power at the input mixer). 

This condition generates two families of spurs: 

(5 -1- 20 X N) MHz, and (12 -t- 20 x N) MHz, where N equals the harmonic number of the 20 MHz Comb 
Generator 

Solution/ Action: 

If any of these spectrum analyzers display these spurs above the specification limit, the A9 and AlO 
assemblies should be modified. 

Modification Procedure: 

1. Separate the two instrument sections and set the IF-Dlsplay section aside. 

2. Remove the two rear feet and the bottom cover from the RF section. 

3. Using a #1 pozidrive screwdriver, remove the 4-40 screws from around the A9 Pilot Second IF 

Amplifier and the AlO Pilot Third Converter Assemblies. Remove these assemblies from the 
instrument and place them on a static-free work surface. 

4. Solder A9MP1 (HP part number 7100-1304) to the ground plane as shown in Figure 1. 

NOTE 

The shield is installed over the A9 lowpass filter. First remove the upright shield be- 
tween this filter and A9C9 and A9L4, if present. 

5. Install the two 10 pF capacitors on the AlO assembly. See Figure 2. 

a. Solder one lead of A10C13 to AlOJl and the other lead to the ground plane. 

b. Solder one lead of A10C14 to A10J2 and the other lead to the ground plane. 

6. Install the A9 and AlO assemblies into the RF section. 

Replace all screws, cover and feet. The spectrum analyzer is now ready for testing. 





Subject: 8568 B- 8 A 

Creator: Sally CARSTENSEN / HP5300/M0 



Dated: 02/25/93 at 1752. 



8568 B- 8 A 



PRELIMINARY SERVICE NOTE 

SUPERSEDES: 8568 B -8 



HP 8568 B Spectrum Analyzer 
HP 8568 OB RF Section 

Serial Numbers: 

8568 OB RF Section OOOOAOOOOO / 999A99999 
Exceptions: None 

RF ATTENUATOR WITH CALIBRATION ROM REPLACEMENT 

To Be Performed By: HP-qualified personnel 

Parts Required: Attenuator Retrofit Kit, HP part nvimber 

85680 - 60228 . 



^ituation: 

HP 8568 OB spectrum analyzer RF sections serial prefix 2732A and 
below require changing the attenuator power cable (W42) when 
replacing the RF step attenuator A5AT1 and attenuator calibration 
PROM AI 2 UI 7 . The WU2 attenuator power cable is include in the 
Attenuator Retrofit Kit. 



Solution/Action 

The RF Attenuator Retrofit Kit, HP part number 85680-60228 
includes all parts and instructions required to install the RF 
attenuator (included in the kit) into an HP 8568 OB spectrum 
analyzer RF section. 

Each RF attenuator is accompanied by a customized attenuator 
calibration PROM which provides attenuator correction data 
necessary to achieve the instriiment * s specified amplitude 
accuracy. Each RF attenuator is individually characterized so 
replacement PROMS are not separately available. The PROM (A12U7) 
installs into a l6-pin DIP socket on the A12 RF Interface 
Assembly. 



Date: 22 February 1993 



MODIFICATION AVAILABLE 




REASON: 



* 


















# 






PERFORMANCE ENHANCEMENT 



or 

SERVICEABILITY/RELIABILITY ENHANCEMENT __X 

LOCATION CATEGORY: CUSTOMER INSTALLABLE X_ ON-SITE ' 

HP LOCATION 

AVAILABLE UNTIL: Support Life 

AUTHOR/ENTITY: Bill Scharf 5300 
ADDITIONAL INFO: 



it 



* 










8568B-10B 

# SERVICE NOTE 

SUPERSEDES: 8568B-10A 

HP 8568B Spectrum Analyzer 
HP 85662A IF Section 
HP 85680B RF Section 

Serial Numbers: 

85680B RF Sections OOOOAOOOOO / 2714A03282 
85662A IF Display Sections OOOOAOOOOO / 3340A21346 

Duplicate Service Notes: 8566B-10B 

Option 462 6 dB resolution bandwidths 

Situation: 

The 8568B Option 462 has been redefined due to MIL-STD 462D. MIL-STD 462D 
specifies 6 dB resolution bandwidths. Early 8568B Option 462 instruments had impulse 
bandwidths from 3 MHz to IkHz, and 6 dB bandwidths from 300Hz to 10 Hz. 

The Option 462 Impulse Bandwidth instrument and the retrofit kit used to install 
impulse bandwidths in a standard instrument are no longer available. Replacement 
parts for the impulse bandwidth instrument will continue to be available. 

Customers who already own MIL EMI receivers which contain 8568B Option 462 
Impulse Bandwidth instruments, and customers who wish to retrofit 6 dB bandwidths 
into a standard 8568B can do so by installing a retrofit kit. 



Continued 

DATE: 21 December 1993 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: 


INFORMATION ONLY 


AUTHOR: 


ENTITY: 


ADDITIONAL INFORMATION: 


BS 


5300 
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Service Note 8568B-10B 



Solution / Action: 

A standard instrument can be retrofitted to an Option 462 6dB instrument by installing the 
HP 8568B 6 dB Bandwidth Retrofit Kit, HP part number 08568-60126. The kit includes 
three bandwidth boards, an IF control board, firmware, manuals, a dress front panel and an 
installation note. Installation time is 2-3 hours. 

An Option 462 Impulse Bandwidth instrument can be retrofitted to an Option 462 6dB 
Bandwidth instrument by installing the HP 8568B IBW to 6 dB Bandwidth Retrofit Kit, 

HP part number 08568-60127. The kit includes the A4A7 bandwidth board, firmware, a 
dress front panel, manuals, and an installation note. Installation time is 2 hours. 

The 6 dB bandwidth adjustment procedure and performance tests are in the 8568B 
Performance Tests and Adjustments Manual included in the retrofit kits. 




R V I C E N 



8568B-1 1 B 
O T E 

SUPERSEDES: 8568B-11A 



HP 8566B Spectrum Analyzers 
HP 8567A Spectrum Analyzers 
HP 8568B Spectrum Analyzers 

Serial Numbers: 

OOOOAOOOOO/9999A99999 

Duplicate Service Notes: 

8566B-11B 

8567A-01A 

8568B-11B 

A15 CONTROLLER ASSEMBLY FIRMWARE REPLACEMENT KIT 

To Be Performed By. Customer or HP-Qualified Personel 
Parts Required: 

Firmware Replacement Kit (See Table 1 for part numbers and contents.) 

PAL HP part number 85660-80070 (See NOTE) 



DATE: 13 November1989 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE 


CLASSIFICATION: MODIFICATION AVAILABLE 


ACTION 




m PERFORMANCE ENHANCEMENT 


CATEGORY: 


AGREEABLE TIME 


□ SERVICEABILITY/RELIABILITY ENHANCEMENT 


LOCATION 


a CUSTOMER INSTALLABLE 


AVAILABLE UNTIL: Support Life 


CATEGORY : 


□ ON-SITE 






m HP LOCATION 


ADDITIONAL INFORMATION: 




i 


Installation Note 5958-7130 


; AUTHOR; BF 


ENTITY: 5300 


■ 
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8568B-11B 



NOTE 

The PAL is needed for firmware upgrade of HP 8568B Spectrum Ajialyzers with serial 
numbers 0000A00000/2445A00971 or HP 8568A Spectrum Amalyzers that have been 
upgraded to an HP 8568B with the HP 8568AB Retrofit Kit (formerly HP 8568A + OIK) 
with serial numbers 0000A00000/2426A00316. 

Situation: 

From time to time, firmware is changed to correct bugs or add enhancements. 

Solution/Action: 

Firmware Replacement Kits are available to upgrade your spectrum analyzer. The Firmware 
Replacement Kits contain the latest version of firmware. 



Table 1. Firmware Replacement Kits 


Kit 

Contents 


HP8566B 

085660-60270 


HP 8567 A 
085670-60009 


HP 8568B 
085680-60197 


Date Code 
A15U37 EPROM 
A15U38 EPROM 
A15U39 EPROM 
A15U40 EPROM 


10.10.89 

85660-80185 

85660-80187 

85660-80186 

85660-80188 


7.4.87 

85670-80019 

85670-80021 

85670-80020 

85670-80022 


7.4.87 

85680-801D 

85680-80115 

85680-80114 

85680-80116 
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SERVICE 



8568B-12A 

NOTE 



Supersedes; 

8568B-12 



HP MODEL 8568B SPECTRUM ANALYZER 
All Serials 

HP MODEL 8568AB RETROFIT KIT 
(formerly 8568A+01K) 

All Serials 

INSTALLATION PROCEDURE FOR REBUILT A15 CONTROLLER ASSEMBLY 

This service note documents the recommended procedure for installation of the Rebuilt 
A15 Controller Assembly, HP Part Number 85680-60190, into an HP 8568B Spectrum 
Analyzer. 

PROCEDURE: 

CAUTION 

This procedure MUST be performed at an anti-static 
workstation to avoid possible electrostatic discharge damage to 
the A15 Controller Assembly. 

1. Turn HP 8568B over to access the bottom of HP 85680B RF Section, Remove 
power cord, two bottom rear feet, and bottom cover from RF Section. 

2. Locate and remove controller cover from RF Section. 

CAUTION 

Note proper routing of ribbon cables prior to removal of A15 
Controller Assembly; ribbon cables can be permanently 
damaged by improper installation. 

CAUTION 

Do not place A15 Controller Assembly directly on a metallic 
surface, as this might permanently discharge lithium battery 
A15BT1, 

I/NS/WN 8/87-53/TM 
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8568B-12/^ 



3. Remove Rebuilt A15 Controller Assembly from protective anti-static packaging 
and place on anti-static mat. Save packaging for storage of old A15 Controller 
Assembly. 

4. Using colored lift tabs, carefully remove old A 15 Controller Assembly from 
RF Section and store in protective anti-static packaging. 

5. Locate A15SW1 near top-center of A15 Controller. Verify that switch A1 
(closest to battery) is set open (toggled down towards white dot) to select a 
logic "1". If A1 is closed, the HP 8568B will not pass its self test at power-up, 
and both front-panel CHECK. LEDs will light. 

Five remaining switches, A2 through A6, determine the HP 8568B HP-IB 
address at power-up. Switch A2 is HP-IB address least-significant bit, and A6 
is HP-IB address most-significant bit. With all five switches open (factory 
setting), special HP-IB address 31 (1 + 2 + 4 + 8 + 16 = 31) is selected. In this 
case, AI5 Controller checks memory (CMOS RAM) for the previously-selected 
HP-IB address setting, and selects default address 18 if none is found. 

6. Install rebuilt A15 Controller in RF Section. Be careful not to pinch ribbon 
cables between edge connectors and PC board. 

7. Reconnect power cord to RF Section. (HP 85662A IF/Display Section should 
still be connected to RF Section with two interconnect cables, and should have 
its own power cord connected). 

8. Perform "Long POP" (power-on pretest) to initialize memory (CMOS RAM) on 
A15 Controller by jumpering test point A15TP1-8 T3 to test point A15TPI-9 ST 
(or, on earlier A15 Controllers, by jumpering test point AI5TP1-7 T3 to test 
point A15TP4 STS) and turning LINE switch ON. A 15 Controller LEDs 
A15DS1 through A15DS14 should all turn on, then turn off sequentially, 
indicating that A15 Controller has successfully executed self-test (if not, the 
four EPROMs might be improperly installed). In addition, all front-panel LEDs 
should turn on momentarily, indicating that HP 8568B has performed its 
power-on pretest. 

After successful completion of self-test, a "BATTERY" flag should appear on 
the instrument CRT, indicating that information previously stored in CMOS 
RAM on A 15 Controller has been lost or erased. Normally, the "BATTERY" 
flag appears after several years of use to indicate that lithium battery A15BT1 
requires replacement. 

9. Set LINE switch to STANDBY and remove jumper from A15 Controller. 

10. Turn LINE switch ON and confirm that the "BATTERY" flag is no longer 
displayed. 

11. Set LINE switch to STANDBY and remove power cord from rear of RF 
Section. 

12. Replace Controller Cover, RF Section bottom cover, and two rear feet. 
Instrument is now ready for use (no recalibration is required). 
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8568B-14 
T E 

SUPERSEDES; 



HP 8566B Spectrum Analyzer 
HP 8567A Spectrum Analyzer 
HP 8568B Spectrum Analyzer 
HP 85662A IF-Display Section 

Serial Numbers: 

2813A15812/2816A16023 
See text for exceptions. 

Duplicate Service Notes: 

8566B-20 8567A-04 8568B-14 

Misloaded Capacitor Exposed to 130% of Its Rating 

To Be Performed By: HP-Qualified Personnel or Customer 



Situation: 

An assembly process variation was discovered that might have resulted in two large electrolyt.c power 
supply capacitors being installed in the wrong location in HP S5662A IF-Display Secuons wtthm the senal 
range listed above. When installed in the wrong location, one of the eapacitors can be exposed to as much 
as 130% of its rating. This would probably result in a premature capacitor failure, with possible venting of 
the capacitor electrolyte onto the bottom of the IF-Display Section. Venting might cause damage to other 
components and assemblies. 

DATE: 25 May 1990 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: |\/|ODI FI CATION RECOMMENDED 


action □ IMMEDIATELY 

CATEGORY' D ON SPECIFIED FAILURE 

a AGREEABLE TIME 


LABUK 

STANDARDS: 0.5 Hour 


SERVICE □ RETURN 

INVENTORY: □ SCRAP 

m SEE TEXT 


USED □ RETURN 

PARTS: 11 SCRAP 

□ SEE TEXT 


LOCATION ffl CUSTOMER INSTALLABLE 

CATEGORY: □ ON-SITE 

a HP LOCATION 


RESPONSIBLE ENTITY: 5300 UNTIL: 01 July 1992 


AVAILABILITY: PRODUCT'S SUPPORT LIFE 


ADDITIONAL INFORMATION: 


AUTHOR: TM ENTITY: 5300 



WLZM HEWLETT 
PACKARD 
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The two capacitors affected are AlAlOCl, 22000 jxF (HP part number 0180-2808), and A1A10C4, 
8700 |jlF (HP part number 0180-0453). They are located along the HP 85662A rear frame, behind the 
CRT. Both capactors are the same physical size. 



Table of Serial Number Exceptions 



2816A15860 

2816A15968 

2816AL5971 

2816A15974/2816A15976 

2816AL5988/2816A15990 

2816A16001 

2816A16006 

2816A16008 



Solution/Action 

Any HP 85662A IF-Display Section within the above serial range should be inspected. If capacitors 
AlAlOCl and A1A10C4 are found to be installed in the wrong location, replace both capacitors with new 
ones using the following procedure. 



WARNING 

These capactors can store a large charge. Be careful to discharge the capacitors before 
removing them. 



Procedure 

1. Remove the power cords and interconnect cables from the rear of the spectrum analyzer. 

2. Loosen the lock feet and separate the RF and the IF sections; set the RF section aside. 

3. Remove the 2 rear feet near the top of the IF-DispIay Section. 

4. Remove the top cover and check for proper position of the capacitors (AlAlOCl and A1A10C4). See 

Figure 1. 

If the capacitors are in the correct location, reinstall the top cover and rear feet. Mate the IF and RF 
sections and reconnect cables. No further work is required. 

If capacitors are not in the correct locations, proceed with the following steps. 



2 of 3 





8568B-14 



5. Remove the 2 serews securing the bracket over the top of the capacitors and remove the bracket 

6. Remove the 2 rear feet near the bottom of the IF-Display Section. 

7. Remove the bottom cover. 



CAUTION 

When each capacitor is installed with the correct polarity, the vent plug in the bottom 
of the capacitor will be visible through the hole in the MAIO Motherboard Assembly. 



8. Remove the 4 screws securing AIAIOCI and A1A10C4 to the motherboard. 

9 Remove the existing capacitors and replace with new capacitors, making sure the AlAlOCl. 22000 pF 
' (HP part number 0180-2808), and A1A10C4. 8700 pF (HP part number 0180-0453), are m the correc 



Inratirm.'i. 



10. Reinstall the bracket, top cover, bottom cover, and the 4 rear feet. 

11, Mate the IF and RF sections and reconnect cables. No calibration is required. 



REAR 




Figure 1. Location ot A1A10C1 and A1A10C4 
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8568B-21 
T E 



SUPERSEDES: NONE 



HP 85670A RF Section 
HP 85680A RF Section 
HP 85680B RF Section 

Serial Numbers: 

85670A 0000A00000/2841A00615 
85680A OOOOAOOOOO/2840A03306 
85680B OOOOAOOOOO/2941A04612 

Duplicate Service Notes: 

8567A-08 

8568A-54 

8568B-21 

LO Amplifier Replacement Kit 

To Be Performed By: 

Customer or HP-Qualified Personnel 



DATE; 6 December 1989 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: MODIFICATION AVAILABLE 


ACTION 

CATEGORY: AGREEABLE TIME 


□ PERFORMANCE ENHANCEMENT 
Si SERVICEABILITY/RELIABILITY ENHANCEMENT 


LOCATION a CUSTOMER INSTALLABLE 

CATEGORY: □ ON-SITE 

H HP LOCATION 


AVAILABLE UNTIL: Support Life 


ADDITIONAL INFORMATION: 

Recommended on Failure of A23A4A3 or A23A4A4 


AUTHOR: BF ENTITY: 5300 
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PRINTED IN U.S.A. PACKARD 



1 of 2 






8568B-21 



*- 



Parts Required: 



LO Amplifier Replacement Kit, HP Part Number 85680-60247 



Quantity 


Description 


HP Part Number 


1 


LO Amplifier 


0955-0473 


1 


Cable Assembly, W7 


85680-20236 


1 


Installation Note 


85680-90130 



Situation 

The LO amplifier, HP part number 5086-7244, is no longer available. It is being replaced by HP part 
number 0955-0473. The LO Amplifier Replacement Kit includes cable assembly W7 to maintain proper 
phase shift and the amplifier assembly. 

Solution/Action 

Whenever A23A4A3, HP part number 5086-7244, needs replacement, order the replacement kit, HP part 
number 85680-60247. The Pilot First LO Amplifier does not need to maintain its phase shift, therefore, if 
A23A4A4, HP part number 5086-7244 needs replacing, order only HP part number 0955-0473. 
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N O 



SUPERSEDES: None 



PRELIMINARY SERVICE NOTE 

HP 8568B Spectrum Analyzer 
HP 85680B RF Section 
HP 85662A IF Display Section 

Serial Numbers: 85680B RF Sections OOOOAOOOOO / 2928A04878 

85662A IF Display Sections OOOOAOOOOO / 2848A18429 

NEW COOLING FANS FOR THE 8568B SPECTRUM ANALYZER 

Situation: 

The R<S:D Bench product line has switched to a new fan supplier. The old fans arc no 
longer available. 

The 85680B has received a new 50-60 Hz fan and a new 400 Hz fan, both of which 
require a different mounting system than the fans they replaced. The latest fan 
assemblies are also fitted with lint filters. The fan housing on the 85680B is 50.8mm 
(2.0 in) longer and 12.0mm (0.5in) wider than the housing it replaces. As a result of 
this change, early model HSWP adapters used with the 85685A RF Preselector can no 
longer be connected to the instrument bus connector. A new W31 Instrument Bus 
Interconnect cable (HP part number 85662-60220) with an integral HSWP jack is 
available to replace the HSWP adapter. The W31 cable offers greater reliability than 
the HSWP adapter. 

The 85662A also has a new 50-60 Hz fan. Although the size of the fan housing has not 
changed to accommodate the latest fan, the mounting system did change. The 400 Hz 
fan and existing 400 Hz mounting system remains unchanged. Continued 

DATE: 26 September 1991 





ADMINISTRATIVE INFORMATION 

* 


SERVICE NOTE CLASSIFICATION: 


INFORMATION ONLY 


AUTHOR: 


ENTITY: 


ADDITIONAL INFORMATION: 


BS 


5300 
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Solution / Action: 

Old style direct replacement fans will become unavailable when our stock is depleted^ 

Fan khs have been set up for use when replacing fans m instruments serial num . 
listed above. Each fan kit includes a complete fan assembly which can be >nslalk 
minutes and does not require rear panel modirication or lower level assem y. 
stallation Note HP part number 5958-7177 is included in the kit. 

The following is a list of fan replacement kits: 

For HP 85680B instruments with serial numbers 2928A04878 and below: 

• Order 85660-60358 for the 50-60 Hz fan kit. 

• Order 85660-60359 for the 400 Hz fan kit. 

For IIP 85662A instruments with serial numbers 2848A18429 and below. 

• Order 85662-60243 for the 50-60 Hz fan kit. If the 400 Hz fan needs replace- 
ment order only the raw fan (HP part number 3160-0298). This is the same fan 
we have been using for years in the 85662A 400 Hz application. 

• Instruments which require fan replacement and already " 

can be repaired by cither ordering the replacement fan, or the fan kit listed 

above. 

• The 50-60 Hz replacement fan for the 85662A is HP part number 85662-60219. 
Included is a wired fan with mounting inserts and heat shrink covered connec- 
lion terminals installed. 

• The 50-60 Hz replacement fan for the 85680B (and 85680A, 85670 A, 
85660A/B) is HP part number 85660-60387. Included is a wired fan wi an 
EMI shield and heat shrink covered connection terminals installed. 

• The 400 Hz replacement fan for the 85680B (and 85680A, 85670A, 85660A/B) 
is a raw fan. The HP part number is 3160-0087. 




SERVICE 
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8568B-27 
O T E 



SUPERSEDES: 

HP 8568B Spectrum Analyzer 
HP 85680B RF Section 

Serial Numbers: 

2841A04340/3001A04941 

Oven Oscillator Thermal Fuse Failure 

Parts Required: 

Thermal Fuse Kit, HP part number 10811-67001 
Situation: 

The thermal fuse (HP part number 2110-0801) in the Oven Oscillator (HP part number 10811-60111) of 
the A27 Frequency Standard (HP part number 5062-1916) will fail after the oscilltor has been in 
operation 3 months to 2 years. 

The defective fuses are in Oven Oscillators with serial prefix 2850A. The serial number label is located 
under the top isolation mount on the oscillator and cannot be seen without removing the isolation mount. 
Therefore, use the instrument serial number to identify units with defective fuses. 



DATE; 10 April 1990 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION: MODIFICATION RECOMMENDED 


action □ IMMEDIATELY 

CATEGORY: □ ON SPECIFIED FAILURE 

a AGREEABLE TIME 


LABOR 

STANDARDS; 1.0 Hour 


SERVICE □ RETURN 

INVENTORY; □ SCRAP 

m SEE TEXT 


USED □ RETURN 

PARTS : 11 SCRAP 

□ SEE TEXT 


LOCATION a CUSTOMER INSTALLABLE 

CATEGORY; □ ON-SITE 

m HP LOCATION 


RESPONSIBLE ENTITY: 5300 UNTIL: 1 May 1992 


AVAILABILITY: PRODUCT'S SUPPORT LIFE 


ADDITIONAL INFORMATION; 

Refer to Service Note 10811A/B-03 


AUTHOR: BS ENTITY: 5300 
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Symptoms of an open fuse are as follows: 

•OVEN COLD error message appears on screen 
•Frequency drift 

•Decrease in Center Frequency accuracy 

•Unable to adjust the frequency standard within specifications 

Solution: 

Any HP 8568B within the serial number range listed above and all Frequency Standards in Service Stock 
having Oven Oscillators with serial prefix 2850A should have the fuse replaced with HP part number 
10811-80008. For convenience all parts required to replace the fuse are included in the Thermal Fuse Kit 
(HP part number 10811-67001). 

This service note and Service Note 10811A/B-03 describe how to identify modified oscillators and 
instruments. 

Repair and Recalibration Procedure 



1. Turn the HP 8568B over to access the bottom of the instrument. 

2. Remove the power cord, two bottom rear feet, bottom cover, carrying handle and side cover. 

3. Remove the All Frequency Standard by removing the two top mount screws on the side rail and 
disconnecting the coax cable (red or grey with red band) at A16J1. 

4. Service Note 10811A/B-03 describes how to replace the defective fuse once the Frequency Standard 
has been removed from the instrument. 

5. Reinstall the Frequency Standard. 

6. Replace the power cord, two bottom rear feet, bottom cover, carrying handle and side cover. 

7. Allow the instrument to warm up for at least 30 minutes. 

8. Perform the Center Frequency Readout Accuracy Test. Use HP part number 5010-4670 Performance 
Test part 2 software. 

9. If the Center Frequency Readout Test fails, the Time Base Adjustment should be performed. 

A recommended method for further identification of instruments with replaced fuses is to use a label (HI 
part number 9320-5559). Type or print the service note number (8568B-27) in the space above "PSSN 
Installed". Attach the label to the rear panel of the instrument near the serial number labeh 
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8568B-28 
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SUPERSEDES: 



HP 8568B Spectrum Analyzer 
HP 85680B RF Section 



Serial Numbers: 

2841A04550/3001A04974 

Exceptions: 

3001A0497iy3001A04973 

Surface-Acoustic-Wa\e Resonator Failures 

Situation 

Recent manufacturing lots of the Surface-Acoustic-Wave (SAW) Resonators, A20Z1 (HP part number 
lGAl-8000), used in the 280 MHz oscillator of the A20 Third Converter have a higher than normal Q. 
This causes excessive acoustic-wave amplitude, resulting in metal migration of the aluminum coupling 
transducers in the SAW device. Metal migration drastically reduces the Q of the device, and the output of 
the 280 MHz oscillator decreases. 



Symptoms of defective SAW devices are as follows: 
•275 UNLOCK 

•Low or no 280 MHz output measured at A20J3 



DATE: 12 April 1990 



ADMINISTRATIVE INFORMATION 



SERVICE ROTE CLASSIFICATION: MODIFICATION RECOMMENDED 


action □ IMMEDIATELY 

CATEGORY: □ ON SPECIFIED FAILURE 

a AGREEABLE TIME 


LABOR 

STANDARDS; 1.0 Hour 


SERVICE □ RETURN 

INVENTORY: ffl SCRAP 

□ SEE TEXT 


USED □ RETURN 

PARTS : S SCRAP 

□ SEE TEXT 


LOCATION a CUSTOMER INSTALLABLE 

CATEGORY: □ ON-SITE 

a HP LOCATION 


RESPONSIBLE ENTITY; 5300 UNTIL: 12 Hay 1991 


AVAILABILITY; PRODUCT’S SUPPORT LIFE 


ADDITIONAL INFORMATION: 


AUTHOR: BS ENTITY: 5300 
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Solution: 

Any HP 8568B within the serial number range listed above and all lGAl-8000 SAW devices in service 
stock which have a lot number less than 81618A should be replaced with SAW devices having lot number 
816 18 A and above. 



The replacement SAW devices have copper-aluminum coupling transducers to eliminate the problem. 



CAUTION 

Electrostatic discharge (ESD) can damage or destroy electronic components. This pro- 
cedure should be performed at a static-safe work station. 

A20Z1 Replacement Procedure: 

1. Turn the HP 8568B over to access the bottom of the HP 8568B RF Section. Remove the power cord, 

two bottom feet and bottom cover from the RF section. 

2. Locate the A20 Third Converter Assembly and remove the snap-on coax cables from A20J2 and 
A20J3. Disconnect the 96 cable at A19J2. 

3. Remove the A20 Third Converter Assembly from the instrument. Unsolder and remove the SAW 
device A20Z1. 

4. Insert the replacement SAW, reinsert the A20 assembly, reconnect the coax cables, and power up the 

HP 8568B Spectrum Analyzer. 

5. Allow the analyzer to warm up for at least 5 minutes. 

6. Perform the 'Third Converter Adjustment" in the HP 856SB Perfomiance Tests and Adjustments 

manual. 

7. Assure the front panel Amp Cal potentiometer has sufficient range to adjust the Cal signal to -10 dBm 

using "Recall 8." 



NOTE 

If the Amp Cal has insufficient range, A20R19 can be padded. Excessive padding of 
A20R19 can cause TOI problems, if padding seems excessive, look for a gain problem 
elsewhere. 

8. Perform the "Spurious Response Test" in the "Performance Tests" chapter, to check TOI and SOI. 
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SERVICE NOTE 



SUPERSEDES; None 

HP 8568B Spectrum Analyzer 
HP 85662A IF Display Section 

Serial Numbers: 85662A IF Display Sections OOOOAOOOOO / 3140A20342 

New A4A1 Video Processor 

Situation: 

The latest A4A1 Video Processor, HP part number 85662-60241, has replaced 
the 85662-60122 Video Processor. Although this latest video processor is backward 
compatible, a new adjustment procedure is required. 

The adjustment procedure in the latest Performance Tests and Adjustments manual, 
HP part number 08568-90105, can be used to adjust both vintages of video processors 
listed in this note. This latest manual contains many updated procedures, and is neces- 
sary for the support of the 8568B Spectrum Analyzer. A copy of this manual ships with 
each new 8568B instrument. 

The early HP 8568B Performance Tests and Adjustments Manual, part number 08568- 
90051, must be updated before adjustments on the latest Video Processor can be per- 
formed. 



Continued 



DATE: 04 December 1991 



ADMINISTRATIVE INFORMATION 



SERVICE NOTE CLASSIFICATION; 


INFORMATION ONLY 


AUTHOR: 


ENTITY: 


ADDITIONAL INFORMATION: 


BS 


5300 
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Service Note 8568B-31 






Solution / Action: 

When attempting to order the early video processor, HP part number 85662-60122, 
you will be instructed to order the Video Processor Retrofit Kit, HP part number 
85662-60258. The Idt contains the latest video processor assembly and an installation 
note which outlines the adjustment procedure. This kit is necessary since it is not ap- 
parent that the latest video processor cannot be adjusted using an earlier procedure. 

Order the latest video processor, HP part number 85662-60241, if you already have a 
copy of the new video processor adjustment procedure. The latest adjustment proce- 
dure is in the HP 8568B Performance Tests and Adjustments manual, HP part number 
08568-90105. The installation note in the Video Processor Retrofit Kit also contains the 
adjustment information, and this service note outlines how to update the early perfor- 
mance tests and adjustments manual. 



NOTE: 

When replacing the video processor on Option 462 instruments, 
the 3 MHz bandwidth adjustment potentiometer on A4A9 IF 
Control board may run out of adjustment range. If this occurs, 
change the value of factory select resistor A4A9R1 1 or the value 
of both A4A9R11 and R87. Consult the 85662A IF Display Sec- 
tion Troubleshooting and Repair manual, HP part number 85662- 
90085, for component location and factory select resistor ranges. 

To update the early HP 8568B Performance Tests and Adjustments manual, HP part 
number 08568-90051, insert the installation note supplied in the retrofit kit into the 
manual or make the following corrections: 

Under the Adjustments tab. Test 6, page 42, replace steps 7 through 21 with the steps 
listed below. 

7. Set the step attenuator to 0 dB. 

8. Key in REFERENCE LEVEL and adjust DATA knob for DVM indication as 
close to +1.00 +/- 0.001 Vdc as possible. (It may be necessary to slightly adjust 
the front panel AMPTD CAL control to achieve required tolerance.) 

9. Connect DVM to A4A1TP2. 

10. Adjust A4A1R14 OS for a DVM indication of 0.000 +/- 0.003 Vdc. See Figure 22 
for the location of the adjustment. 

11. Connect DVM to A4A1TP3. 

12. Set the step attenuator to 120 dB. 

13. Adjust A4A1R32 ZERO for a DVM indication of 0.000 Vdc +/- 0.001 Vdc. 

14. Set the step attenuator to 0 dB. 

15. Adjust A4A1R36 FS for DVM indication of +2.00 +/- 0.001 Vdc. 

16. Repeat steps 12 through 15 until no further adjustments are required. 




8568B-35 

SERVICE NOTE 

SUPERSEDES 

HP 8568B Spectrum Analyzer 
HP 85680B RF Section 

Serial Numbers: 3001A04879 / 9999A99999 and earlier instruments which have had the 
Fan Assembly Replacement Kit installed. If the fan housing is dark gray, 
this service note applies. 

RF Section Fan Motor Replacement 

Duplicate Service Notes; 8566B-42 

8567A-18 

To Be Performed By: HP-Qualified Personnel 
Parts Required: 

HP P/N Description 

85660-60387 Fan Motor Replacement Kit 



Continued 

DATE: kJanuary 1 996 

ADMINISTRATIVE INFORMATION 

SERVICE NOTE CLASSIFICATION: 

INFORMATION ONLY 

AUTHOR: ^ ENTITY: ADDITIONAL INFORMATION: 

BS 5320 
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Situation: 

Fan vendors have changed on the 85660B, 85680B and 85670A RF sections. The latest 
50/60 hz cooling fan must have a notch cut into the fan connector cover to accommodate the 
fan wires. The fan has been rotated 90 degrees in the housing (the fan mounting hardware is 
unchanged). The fan wire length has been shortened as a result of rotating the fan. The latest 
fan turns the opposite direction as the one it replaces, although the direction of die air flow 
through the instrument is unchanged. 

Solution/Action: 

Since the fan needs to be modified (a notch cut into the connector cover), mounted in a 
slightly different fashion and the wires shortened, a Fan Motor Replacement Kit, HP p/n 
85660-60387 has been set up. The kit contains a fan which has the correct length wires at- 
tached and the EMI disk installed. The kit also includes an installation note which explains 
how to mount the fan in the fan housing. The raw fan, HP p/n 3 160-0308 will no longer be 
supplied. 




SERVICE 



8566 B-41 

NOTE 



SUPERSEDES: None 

HP 8S66B Spectrum Analyzer 
HP 85660B RF Section 

Serial Numbers: 85660B RF Sections 

OOOOAOOOOO / 9999A99999 

Recommended replacement for A10A6U2 OP AMP 
Situation: 

Due to a part discontinuance, the 14-pin version of A10A6U2, HP part number 1826-0457, 
will no longer be loaded at the factory. All 14-pin op amps which remain in stock will be 
available for field service. 

The replacement part is an 8-pin op amp, HP part number 1826-0250, which requires installa- 
tion instructions since the PC boaid layout has not changed. 

The latest A10A6 PLL2 Phase Detector Assembly is Hp part number 85660-60389 and has 
the 8-pin op amp installed. If U2 fails on this assembly, replace it with another 8-pin op 
amp. 

Although the 1826-0457 14-pin op amp is no longer used in production, it is still a valid re- 
placement part and will be available until the stock is depleted. Therefor early A10A6 as- 
semblies with U2 failures can be repaired with the 14-pin part. 

Continued 



DATE: October 1994 

ADMINISTRATIVE INFORMATION 

SERVICE NOTE CLASSIFICATION: 

INFORMATION ONLY 

AUTHOR: ENTITY: ADDITIONAL INFORMATION: 

BS 5300 
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Service Note , 8566B-41 



Solution / Action: 

The following procedure outlines how to install the 8-pin op amp (U2) into the 14-pin "foot- 
print" on the PC board. 

Figure 1 shows the bottom view of the op amp. The op amp leads are pointing towards you. 
Remove (cut off) lead 5 and form the remaining leads as shown. 

Insert insulating tubing over lead 7 to prevent lead 7 from shorting to lead 6. 

Figure 2 shows U2 inserted into the PC board. 




\ 



Figure 1 . How to form the port (bottom view). 



U2 



m 13 12 n 10 9 8 




Pin 6 
Missing pin 
Pin 4 



Figure 2. Top view of U2 looded into the PC boord. 




